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Dennis Duffield’s Comments to IEMA on Behalf of City of
Joliet

Background

It was no surprise that the proposed amendment was published in the Illinois Register as
the City of Joliet (“Joliet”™) has been working since 2004 with the Illinois Emergency
Management Agency (“IEMA™) to apply science to its concern of radium in water and
wastewater treatment plant sludges. Jolict has developed the majority of the scientific
Information that is available concerning radium in sludges produced in lllinois. What
was a surprise is that none of this information was referenced in the original proposal as
published in the Illinois Register on August 28, 2009 or in the fact sheet that
accompanied the hearing public notice dated September 18, 2009. This information has
been developed at a great expense to Joliet. This information gathering was necessary on
the part of Joliet because the regulators, TEMA and the Ilinois Environmental Protection
Agency (“IEPA”), had not developed a system for gathering information.

During meetings between Joliet representatives and representatives of JEMA and IEPA,
little effort was expended by them to explam any dangers to public health. Further, the
fact sheet provided with the notice of the public hearing does not directly discuss public
health. The risk to a member of the general public from the proposal is not clear.
Moreover, nor did IEMA clarify the risks on which if was basing its promulgation at the
public hearing. In addition, the fact sheet discusses alternatives, but makes no effort to
compare the impact on the public and the associated costs related to such. In addition,
there is no discussion of mitigation techniques to limit exposure in a home or any
discussion of alternate building techniques (removing organic topsoil from beneath the
home) to limit exposure.

The fact sheet does not address the ability of the RESRAD model to estimate doses based
on various input conditions. Anyone not familiar with RESRAD may believe that the
fact sheet supports the position proposed by IEMA. The fact sheet includes the results of
a RESRAD model that did not consider the actual conditions for converting agricultural
land to residential neighborhoods. No attempt was made to. modify input variables to
represent the “real world.”

Many standards discussed in the fact sheet actually support the methods proposed by
Joliet and other wastewater treatment agencies.

Since IEMA has not chosen to address the risks to the public in either the fact sheet or in
its statements at hearing, I will set forth in the remainder of this comment the potential
exposures and the risks. T will include the risk to person who would build a home on
soils that have had sludge applied which is the actual risk that gave rise to the proposed
rule as well as addressing several potential risks that were raised by IEMA
representatives at the hearing or were alluded to at hearing. These risks potentially arise
because of the potential for exposure from three different groups of people. Water or
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wastewater system employees are the first group. The second group is future residents of
land converted from agricultural use to' residential use. The last group are those
individuals that may be impacted by topsoil removed from the site and transported for
landscaping at another location.

Discussion

Workers

Joliet first identified workers as a potential risk group in October 2004. Joliet employed
RSSI, Inc to inspect the Joliet Westside Wastewater Treatment Plant and measuro
radiation in the sludge storage and handling arcas. This information was reported in a
November 15, 2004 report. This report was submitted to the Illinois Pollution Control
Board Rulemaking R2004-021 concerning the radium water quality standard. A copy of
the report is attached to this comment as Exhibit 1.

The report conclusion pertinent to this proceeding is as follows:

“Radiation levels and dose rates at the surface of tank no. 4
are lower than background are expected because the tank
and its contents shielded the instrumentation from
background radiation. Significant concentrations of radium
would have raised radiation levels and dose rates.”

This indicates that the sludge storage does not provide a risk to workers.

In order to describe the exposure of workers to radiation, the plant process must be
described. Radium in sanitary sewage enters the plant through a gravity sewer. The
gravity sewer discharges into a wetwell (pumping well), Pumps draw the sewage from
the wetwell and discharge it through a pipe to an open channel located in the open air
outside a building. The sewage flows by gravity into the primary settling basin.
Particulates carrying radium settle to the bottom of the basin and are removed by primary
sludge pumps to digesters for continued treatment. Primary settled sewage proceeds to
the acration section of the plant where the oxygen environment encourages bacteria
growth. The bacteria metabolize the waste. After acration, the aerated sewage proceeds
to the final clarifiers for settling. The secondary sludge setiles to the bottom of the
clarifier and the treated wastewater is discharged to the recelving stream. The treated
wastewater may or may not receive disinfection based on permit requirements. - The
majority of the secondary sludge is returned to the aeration basins. This sludge carries
the bacteria that perform the treatment. By mixing the sludge with the primary settled
sewage, a food source (the waste in the primary settled sewage) is made available to
growing bacteria to continue the treatment process. A small portion of the secondary
sludge is pumped to digesters. o
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Digesters receive both primary and secondary sludge. The sludge is stabilized by either
aerobic bacteria (need oxygen to grow) or anaerobic bacteria (grow in the absence of
oxygen). The sludge is concentrated by decanting water from this process. The resulting
sludge can be dried and applied as sludge cake to agricultural land or pumped to tankers
for land application as liquid. :

The sludge containing radium may be in uncovered tanks, but these tanks are outdoors.
This prevents the opportunity for radon to accumulate. During the drying process, liquid
is separated from the solids. This is an automated process using a filter press. It is
typically performed in a well ventilated room without employee intervention. One plant
in Illinois has a completely automated process that removes sludge from tanks and
deposits the dry sludge cake in trucks without plant operators at the plant site. In the case
of Joliet, both primary and secondary sludge are contained in pipes without the
opportunity for employee radon exposure. Sludge is digested and placed in closed
storage tanks prior to fruck loading. Truck loading is performed outdoors to avoid
concentration of radon. After the truck leaves the plant, transfer of the sludge to the
- applicator is in a closed conduit. The applicator is a tank on wheels with a punmp that
injects liquid sludge through chisel plows below the ground surface. This also takes
place outdoors. The tank structure protects workers for radiation similar to the method
described for storage tank 4 at Joliet Westside Wastewater Treatment Plant .

Wastewater plants that produce sludge cake for application as dry studge, store the dried
sludge in well ventilated areas or in areas under roof, but without enclosures on the sides
so that radon can be naturally dissipated by the air currents. Truck loading also occurs
cither outside or in well ventilated arcas. Based on the above, the information presented
in this comment supports the conclusion that worker safety is addressed by adequate
ventilation at wastewater plants. This group is already protected and not impacted by the
proposal.

Risk to Future Residents

There has been significant discussion concerning future residents of the land. Jolict
presented a report entitled “Land Application of Radium Bearing Biosolids™ in June 2007
and an update in June 2008 entitled “Addendum 1 Land Application of Radium Bearing
Biosolids.” Joliet believes that these reports were in [EMA files, but not referenced as
being considered in the development of this proposal. The determination that the reports
were In the IEMA files is the result of IEMA producing the June 2007 report to the City
of Joliet’s “freedom of information act” request by correspondence dated September 25,
2009. (A copy of the reports are provided in Additional References). These reports
addressed the dose of radiation that future residents receive if topsoil is removed from the
portion of the lot where the house will be constructed. This document points out that a
dose of 10 milli-rems per year is not achieved with a 1.0 pico-curie per gram increase in
background concentration.
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IEMA seems to be concerned about allowing a dose of 10 milli-rems per year in a home
built on a parcel that received sludge in the past although no radium bearing soil is
beneath the home built in accordance with applicable building codes and sound
construction practices. This is inconsistent with the comments provided by JEMA to the
Mlinois Pollution Control Board (“IPCB”) in case R2004-021. In this case, Mr. Richard
Allen advised the Illinois Pollution Control Board to allow discharge of radium to
streams at a concentration of 60 pico-curies per liter. Mr. Allen further stated that if
water at this radionuclide concentration was ingested continuously over the course of a
year, 1t would produce a total effective dose of 50 milli-rems. A copy of this. written
submittal is provided with this Comment as Exhibit 2.

Although IEMA has previously recommended larger doses, a 10 milli-tem dose was
accepted by IEMA, TEPA and Joliet during earlier discussions. The proposed limit for
increase in soil concentration of combined radium 226 and radium 228 is 0.4 pico-curies
per gram. This limit was placed in the Joliet’s land application permit by IEPA. Joliet
requested IEPA to modify the permit limitation to 1.0 pico-curies per gram. IEPA denied
this request. Joliet appealed the denial to the IPCB.

The TPCB determined that the 1984 memorandum of agreement between the Illinois
Department of Nuclear Safety and TEPA was implemented without proper rulemaking
procedures being followed. The IPCB also determined that Joliet had not properly
demonstrated that land application would not cause water pollution because the RESRAD
modeling did not include the residents consuming drinking water from an on-site well
and eating vegetables from an on-site garden.

Since the IPCB decision, Joliet directed RSSI, Inc. to perform RESRAD modeling
ncluding the use of on-site well water and consuming home-grown vegetables. The
results of this modeling demonstrated that although there is a slight increase in dose to
the residents, the dose after 10 applications is 5.25 milli-rems per year without onsite well
and a garden and 5.94 milli-rems per year with onsite water supply and homegrown
vegetables. This is a very slight increase and was anticipated. A similar increase in dose
results from additional applications.

On-site wells and the use of home grown vegetables have an impact so small it would be
difficult to measure. This modeling demonstrates that the Joliet proposed limit of 1.0
pico-curies per gram increase above background is still protective of future residents.
This information was submitted at the public hearing by Mr. Sangho Nam of RSSI, Inc.
Exhibit 3 provides the RESRAD results.

IEMA has now used the approach that the continued land application may not meet the
requirements of ALARA. ALARA means “As Low As Reasonably Achievable.” The
key word is “reasonable.” In my opinion, cost is a consideration into determining
reasonableness.
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Although a health physicist would not encourage the use of a benefit to cost ratio, the
benefit to cost ratio is one method of determining reasonableness. If land application is
considered for this type of analysis, the comparison would be the benefit of avoiding
additional sludge disposal costs compared to the cost to the public for additional radiation

dose.

If Joliet’s situation is evaluated on a benefit-cost basis, the analysis must include benefits.
In this situation, the avoided cost of landfill disposal is the benefit. Disposal costs were
estimated in the report “Evaluation of Radium Removal Impacts on Sludge Handling at
the Eastside and Westside Wastewater Treatment Facilities, Joliet, I prepared by Clark -
Dietz, Inc, in August 2004. The present value of the additional expenses to landfill
sludge in licu of land application was determined to be approximately $27,000.000 in
2004 dollars. If this cost is adjusted by the consumer price index to the current time, the
cost increases to $30,000,000. ‘

The cost is the cost of additional radiation to the public. T 1995 > the Nuclear Regulatory
Commission estimated the cost of each additional person-rem to be $2000. Adjusting
this cost to 2009 using the consumer price index results in a cost per person rem of
$2810. The Health Physics Society does not support the use of a cost per person-rem,
however, this appears to be the only avaijlable information. A specific estimate of cost
related to the land application of sludge is well beyond the capability of the City. of Joliet
to determine &

1310 acres is required to allow Joliet to apply sludge at the rate of 3.5 dry tons per acre
for a 20 year period. - 1310 acres, with a population density of 9.4 people per acre (3
houses per acre with 3.14 people per house), results in a population of 12,341 people.
Applying the allowable dose of 10 milli-rems per year, (0.01 rems per year), this results
in 123.4 person rems per year. Applying the cost per person-rem for a 20 year period
results in a cost of $6,940,000.

The benefit to cost ratio is $30,000,000 divided by $6,940,000. The result is 4.3, This
means that it costs the public 4.3 times as much to avoid this radiation exposure as to
allow the exposure. It is not reasonable to expend public funds to avoid this additional
radiation.

In addition to the large benefit to cost ratio related to land application, the Health Physics
Society identifies 10 milli-rems per year as “low dose.” 10 rem is the lower limit of dose
that the Health Physics Society identifies as having effects that can be recognized by
current epidemiological methods and data. A 10 rem dose is 1000 times greater than the
dose considered from land application. The Health Physics Society supports a dose of
100 milli-rems per year from all controllable sources. From a specific source, the Society
supports 25 milli-rems per year. The position statements of the Health Physics Society
arc provided with this commient as Exhibits 4, 5, and 6.

Since the dose under discussion is less than 10 milli-rems, the health risk cannot be
defined. It is known that the primary health risk results from radon inhalation. Radon is
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almost eliminated by removing the topsoil from beneath the home. The 10 milli-rem
limitation provides a substantial buffer to the 25 milli-rem dose that is consistent with the
Health Physics Society position.

Based on this mnformation, it is clear that 10 milli-rems is a dose that is as low as can be
reasonably achieved. Land application of sludge provides nutrients that would not be
reused if stored in a landfill. This is clearly a benefit to society. This is a major
consideration in comparison of risk to the general population and benefit to society.

Risk of taking topsoil to another location

Although the information has been presented many times, it is apparent that IEMA does
not accept that topsoil is not a good building material. The latest concern expressed at
the public hearing by IEMA is that topsoil will be removed from the site and deposited at
a school, park or under a structure. While it is realistic to believe that topsoil will be
relocated, it will be used for landscaping purposes only.

Schools and Parks

RSSI, Inc. has modeled the park and school yard situations. The resuits of the modeling
indicate that the dose to recreational users is not of consequence. The mnputs to the model
are as follows: :

The radium concentration in the soil is 1 pico-curie per gram. The soil is placed
0.5 meters thick (just under 20 inches). There is not other material over the
radium bearing soil. The recreational model of the RESRAD model was used,
All the default inputs were used except foods grown on site was blocked from
consideration. The use of default provides a conservative result when better input
mformation is not known.

The predicted dose to users is less than 1 milli-rem per year in year one and grows to
approximately 2 milli-rems per year in 1000 years. This dose is well below any dose
than can be used to predict risk. :

This information should be adequate to demonstrate that topsoil that is removed from the
application site and placed on a park or school yard is not significant. Based on this
information, no tracking of topsoil is necessary to protect the public health.

The RESRAD model results are provided with this comment as Exhibit 7.
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Topsoil as Structural Fill

It is my understanding that IEMA is concerned about creating another situation similar to
West Chicago where mill tailings containing radioactive materials were used as fill and
foundations. Mill tailings have significantly different soil characteristics than organic
topsoil. Mill tailings are primarily inorganic granular material. Granular material has
value as a structural fill,

Shear strength is a measurement of the ability of soil to resist applied loads. The shear
strength in soil is affected by the mineralogy, grain size, grain size distribution and
particle shape. Mill tailings are angular in shape, have grain size ranging from less than
.07mm (200 openings per square inch) to 2 mm. Approximately 40% of the material will
pass through a 200 mesh screen. In addition, mill tailings are inorganic. This is the
description of a material high in shear strength that could support substantial loads.

The situation coricerning placing topsoil under a structure is not possible. Topsoil is
highly organic. The material is weak in shear strength and will not support foundation
loads. Foundations will settle if the material cannot support the foundation loads. The
soil contains decaying organic material (roots and other plant materials) that will decay,
create voids and contribute to foundation settling. The grain size of topsoil is primarily
less that .07mm (200 openings per square inch). This grain size cannot easily be
compacted o increase strength. The particles sizes in topsoil are relatively uniform
which makes it difficult to eliminate voids. These characteristics contribute to the weak
shear strength. '

Although it is not possible to use topsoil as structural fill, Joliet requested RSSL Tnc to
model a situation with a home built on fill. Two situations were modeled.

The first scenario considered a home with approximately an 1100 square ft foot print. 19
inches (0.5 meters) of radium bearing topsoil was placed around the structure. 19 inches
1s an unusual depth of topsoil. Normal depths are 4-6 inches. The dose residents received
was dependent on the amount of time spent inside or outside the house. The model
results and specific inputs are provided with this comment as Exhibit 8.

The largest dose occurs for a subject that spends 100 percent of the time outdoors. This
dose is calculated at 9.63 milli-rems per year. The lowest dose is predicted for a subject
that spends 50% of the time indoors, 25% of the time outdoors and 25% of the time off
the site. This dose is 6.56 milli-rems per year.

Both of these doses are less than the 10 milli-rems previously discussed. It is apparent

that the transportation of topsoil offsite for use in landscaping does not represent a hazard
to the public.
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The second situation considered homes built on 10 feet (3.05 meters) of topsoil fill.
Although it is not a sound building practice to construct on topsocil and building codes
prohibit this situation, the modeling was performed to provide a complete understanding
for IEMA. Three styles of home construction were considered. The three styles of
construction were a house on spread footing, a house with a basement and a house built
slab on grade. In all cases, the topsoil was left beneath the home. The modeling
information is provided with this comment as Exhibit 9.

~ Since the topsoil was left beneath the home, it became a contributor of radon which is the
reason for the higher doses predicted. The predicted doses range from 33.53 to 35.52.
These doses are higher than would occur if the topsoil were removed, but do not
represent an imumediate hazard to the resident.

Since a large portion of the dose results from radon accumulation, the measurement of
radon using an home test kit and mailing it for analysis would advise the homeowner of
the situation. Many communities are requiring the installation of passive radon
mitigation (a vent pipe from beneath the floor slab through the roof) at the initial
construction. If the testing results indicate high levels of radon, a fan can be added to the
vent pipe to remove air faster and prevent radon accumulation.
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Conclusion and Recommendation

Joliet has been working to resolve issues with radium for more than 20 years. The first
issue was radium in drinking water, then radium in wastewater plant discharges and now
radium in sludge. In each case, scientific evidence was clouded by people with special
agendas.

Radium is everywhere in Tllinois. It is a contributor to the background radiation. Radium
in water treatment plant and wastewater treatment plant shidge is a created issue. It is
being regulated for the sake of regulation. The force behind the proposed reguiation is
not protection of the public health. The public has been protected by current building
practice. The protection against radiation may not have been the intent of building codes,
but protection has been a result. '

Water and wastewater treatment plants do not need a new regulation from another state
agency. Land application of water and wastewater treatment plant studges is
appropriately a responsibility of the IEPA. There is no need for direct regulation by
[EMA. :

IEMA and TEPA should jointly form a stakeholder’s group to work toward a system that
will protect the public health and limit costs to the public. This will require the
withdrawal of the current proposal. This is possible because there is no immediate public
health problem. The stakeholder’s group should consider the approach used by
Wisconsin Department of Natural Resources.

If 1t is not possibie to withdraw this proposal, it should be modified to implement the
Wisconsin Department of Natural Resources approach.

The City of Joliet has provided enough documentation to allow this proposal to be
modified or withdrawn. This documentation was developed to support Joliet’s proposal
(1.0 pico-curies per gram increase above background). The documentation also supports
the Wisconsin Department of Natural Resources approach.

It 1s recommended that the IEMA withdraw this proposal and engage the IEPA in

discussions concerning regulation of radium in water and wastewater treatment plant
sludges by the IEPA.
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RECEIVE
CLERK'S OFFlCEn

DEC 08 2004

| - STATE OF ILLINOIS
BEFORE THE ILLINOIS POLLUTION CONTROL BOARDRoliition Control Board

IN THE MATTER OF:

)

)
REVISIONS TO RADIUM QUALITY ) |
'STANDARDS: PROPOSED NEW ILL. ADM.) R 04-21
CODE 302.307 and AMENDMENTS TO ) (Rulemaking — Water)
35 ILL. ADM. CODE 302.207 and 302.525 ) |

TO: Dorothy Gunn, Clerk ‘,{ _
[linois Pollution Conirol Board P (I/‘F(:B’ _
James R. Thompson Center ‘ _ /
100 W. Randolph Street, Suite 11-500 : .
Chicago, Illinois 60601

The Ilinois Emergency Management Agency (IEMA) respectfully submits the
following comments to the Illinois Pollution Control Board (“Board™) on the
captioned proposed rulemaking.

IEMA agrees that the existing General Use Water Quality standard for radium-226
of 1 pCi/L is too low, given a number of practical considerations. The two most
important of these considerations are the existing drinking water standard and the
existing levels in natural background.

IEMA’s position is that the General Use Water Quality standard should be set for
the protection of human health. As such, our position is that the existing drinking
water standard serves as an important benchmark for the current rulemaking,
Given the current drinking water standard of 5 pCi/L, IEMA fails to see how a_
General Use Water Quality standard of 1 pC/L can be supported by science that
relates to human health considerations. It should also be noted that if Congress
had not directed USEPA to drop its proposed radon standard, the current drinking
water radium Maximum Contaminant Level would probably be 20 pCi/L for
radium-226 and 20 pCi/L for radium-228.

IEMA performs testing on most of the community drinking water in the state. Our
testing indicates that natural background radium concentrations in Northern -
Hlinois groundwater range from less than detectable up to about 25 or 30 pCi/L.
IEMA. does not wish to argue about effluent releases from water treatment
facilities or sewage treatment facilities in this submission. However, we would
_ simply point out that common uses of groundwater that do not result in '
concentration of radium would be in violation 6f the current rule, if discharged to
surface waters. Such common uses would include use of the water for domestic




purposes by individual users who do not treat for radium, cropland irrigation and
once-through cooling systems used in industry.

IEMA’s position is that TEPA’s proposal to change the public and food processing ;
water supply standard to 5 pCi/L is supportable. The support is provided by the i
large volume of documentation generated by USEPA in its December 7, 2000,
rulemaking that re-affirmed the drinking water standard. On the other hand,

IEPA’s proposal to completely eliminate the rest of the General Use Water Quality -
Standard for radium is probably not supportable. To eliminate this standard in its
entirety could allow significant sources of discharge to go unchecked. IEMA
‘would support a numerical standard based on human health risk.

IEMA recognizes the arguments put forth by environmental groups concerned
about radiation exposures to aquatic biota. These may be legitimate concerns, but |
IEMA’s position is that protection of aquatic biota was not an original objective of :
‘the General Use Water Quality standard for radium. To generate 2 new standard _
with such an objective would constitute a major policy shift. To clarify, it is |
understood that [EPA and the Board have addressed protection of aquatic biota in
previous rulemakings. Our point is that they have not explicitly done so for
radioactive constituents. If the Board wishes to entertain such a policy shift, it
should consider such action as a new initiative capable of standing on its own
merits. At the moment, the argument has only been made as a rebuttal to IEPA’s .
proposal. Such an initiative should be supported by Illinois specific environmental
data, which we think all parties will agree, is cither insufficient, or not in high
enough quality to bring forward for the Board’s consideration.

i e KPP,

Therefore, in recognition of both [EPA’s proposal and the objections that appear
in the record, we recommend the following approach to moving forward on this
rulemaking. '

First, we would suggest setting an interim standard for protection of human health
~ by adoption of a federal standard that IEMA suggests is relevant and appropriate
for this purpose. We suggest that the interim standard be adopted from the U, §.
Nuclear Regulatory Commission’s (NRC) 10 CFR Part 20 Appendix B. IEMA
has adopted this standard into Iliinois radiation protection regulations at 32 IAC
Part 340. The Appendix B Table 2 effluent concentration limit for radium in
water 15 60 pCi/L. This standard applies to radioactive materials licensees who
discharge to surface waters. This standard relates directly to radiation dose to
humans. The concentrations in Table 2 are equivalent to the radionuclide
concentrations, which if ingested continuously over the course of a year, would
produce a total effective dose equivalent of 50 millirem. For reference, the dose
equivalent limit to members of the general public is 100 millirem.




Second, we would suggest that IEPA work with interested parties towards a
determination of whether that interim standard is sufficiently protective of aquatic
biota, or whether a-more restrictive standard would be more appropriate. At this
point, interested parties would propose this new policy initiative to the Board,
Such a policy initiative should be supported by a number of important elements.
This mitiative should articulate a clear objective. As stated by the National
Council on Radiation Protection and Measurements in NCRP Report 109, the fate
of individual organisms is, generally, not the major concern butrather the response
and maintenance of endemic populations: If the objective of the initiative is not in
agreement with NCRP recommendations, it should be clearly stated. In any case,
the initiative should be supported by a carefully developed Illinois specific data
package and modeling effort.

IEMA believes that this two-phased approach will address IEPA’s short term

-objectives to revise the General Use Water Quality standard to one, which is

supporied by science related to human health risk and will allow other interested
parties to present a carefully developed case for a policy change to provide for
protection of aquatic biota.

Respectfully submitted,

- ILLINOIS EMERGENCY
MANAGEMENT AGENCY

Richard Allen -
Chief, Bureau of Environmental Safety

December 7, 2004

1035 Outer Park Drive
Springfield, Illinois 62704
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Dese Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

¥ *  Current ? Base * Parametex

Memu * Parameter 3 ValueH 3 Case* 3 Name

A-1 3 DCOF's for external ground radiation, {mrem/yrl/(pci/q)
A-1 *® Ac-228 {Source: FGR 12} 3 _5.978E+00 * 5.978E+00 3 DCF1{ 1)
A-1 * AEL-218 {Source: FGR 12) ? 5.847E-03 ¥ 5.847E-03 ? DCF1( 2}
A-1 * Bi-210 (Source: FGR 12} 7 * 3.606E-03 * 3.608E-03 2 DCF1{ 3}
A-1 ?* Bi-212 {Spurce: FGR 12) ‘ * 1.171E+00 3 1.171E+00 * DCF1( 4}
A-1 3 Bi-214 (Scurce: FGR 12} ' 9.B08E+00 ? 9.808BE+00 ® DCF1{ &5)
A-1 * Pb-210 {Spurce: FGR 12) 3 2.447E-03 ? 2.447E-03 * DCPL( 6)
A-1 = Pb-212 {Source: FGR 12} * 7.043E-01 * 7.043E-01 * DCF1{ 7}
A-1 ? Fb-214 (Source: FGR 12) . * 1.341E+00 ? 1.341E+00 * DCF1{ 8}
A-1 1 Poc-210 {(Source: FGR 12) . . * 5.231E-05 * 5,231E-05 * DCFl1{ %)
A-1 P Po-212 {Scurce: FGR 12) : * G.COOE+00 * 0.000E+00 3 DCFL({ 10}
A-1 ? Po-214 {Source: FGR 12} ? 5.138E-04 * 5.138E-04 ° DCFi( 11}
A-1 * Po-216  {Source: FGR 12} * 1.042E-04 * 1.042E-04 * DCFi{ 12}
A-1 * Po-218  (Source: FGR 12) 3 5.642E-05 * 5,643E-05 > DCFL{ 13)
A-1 2 Ra-224 (Scurce: FGR 12) ' * 5.119E-02 ? 5.119E-02 % DCFL{ 14)
A-1 * Ra-226 {Source: FGR 12} * 3.176E-02 * 3.176E-02 * DCFL( 15)
A-1 2 Ra-228  [Source: FGR 12) 3 0.000E+00 ? 0.000E+00 * DCF1{ 1&)
A-1 * REn-220 (Source: FGR 12) * 2.298E-03 * 2,298E-03 ® DCFL{ 17)
A-1 ? Rn-222  (Source: FGR 12} * 2.354E-03 ? 2.354E-03 * DCFL( 18)
A-1 * Th-228 (Source: FGR 12) : * 7.940E-03 * 7.94CE-03 * DCF1( 19)
A-1 * T1-208  (Source: FGR 12} 3 2.298E+01 * 2.298B+01 * DCFi{ 20)
A-1 * T1l-210 {Source: no data) * 0.0C0E+00 ?-2.000E+00 * DCFi{ 21)
1 3 ) 3
B-1 * Dose conversicon factors for inhalation, mrem/pCi: 2 Eh 3
B-1 * Pbh-2104D ? 2.320E-02 * 1.360E-02 * DCF2{ 1)
B-1 * Ra-226+D * 8.594E-03 5 §.580E-03 * DCF2( 2)
B-1 * Ra-228+D * 5.078E-03 * 4.770E-03 * DCF2( 3)
B-1 3 Th-2284D * 3.454E-01 ° 3.420E-01 ° DCF2{ 4)
] . 3 ) k] 1
D-1  * Dose conversion factors for ingestion, mrem/pCi: 2 3 3
D-1 * Pb-2104D * 7.276E-03 ? 5.3708-03 * DCF3{ 1)
D-1 * Ra-225+D ) ¥ 1.321E-03 * 1.320E-03 * DCF3{ 2)
D-1 * Ra-228+D i . 3 1.442F-03 2 1.440E-03 * DCF3{ 32)
D-1 3 Th-2284D * 8.086E-04 * 3.960E-04 * DCF3( 4)
i 2 a 3
D-34 ?* Pood transfer factors: ‘ 3 2 ) 2
b-34 * Pb-210+D , plant/socil concentration ;atio, dimensionless 3 l.bOOE—OE * 1.000E-062 * RTF{ 1,1)
D-34 * Pb-210+D , beef/livestock-intake ratio, (pci/kg)/('pci/d) * B8.000E-04 * 8.000E-04 * RTF{ 1,2}
D-34 * Pb-210+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) "* 3_000E-04 * 3.000E-04 * RTF({ 1,3)
L-3a > 3 -3 1
D-34 * Ra-226+D , plant/soil concentration ratio, dimensionless ® 4,000E-02 2 4.0700E—02 *RTF( 2,1)
D-34 * Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCisd} * 1.000E-03 * 1.000E-03 * RTF{ 2,2)
D-34 3 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/fd) 2 1.000E-03 * 1.000E-03 * RTF({ 2,3)
B-34 3 2 3
D-34 * Ra-228+D , plant/soil concentration ratio, dimensionless * 4.000E-02 2 4.000E-02 * RTF{ 23,1}
D-34 * Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-03 * 1.000E-03 * RTF({ 3,2)
D-34 ° Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1-.000E-03 * 1.000E-03 ? RTF{ 3,3)

3. 3 3

D-34 3
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Dose Conversion Factor (and Related) Parameter Summary (continued)

Dose. Library: FGR 11

1 4 Current ? Base *  Parameter

Parameter 2 Value$ 3 Case* * Name

D-34 * Th-228+D , plant/soil condentration ratio, dimensionless 3 1.000E-03 * 'l.GO_OE—OB 2 RTF{ 4,1}
D-34 * Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} * 1.000E-04 ° 1.000E-04 * RTF{ 4,32)
D-34 * Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 * 5.000E-06 * RTF( 2,3)

El 2 2 a
D-5 * Bioaccumulation factors, fresh water, L/kg: s 3 a
D-5 * Pb-210+D , fish 7 * 3.000E+02 ® 3.000E+02 * BIOFAC( 1,1}
D-5 ? Pb-210+D , crustacea and mollusks * 1.000E+02 3 1.000E+02 * BIOFAG( 1,2)
D-5 3 2 2 3
D-5 1 Ra-226+D , fish * 5.000E+01 * 5.00CB+01 * BIOFAC|[ 2,1)
D-5 ? Ra-226+D , crustacea and mollusks ¥ 2.500E+02 2 2,500E+02 ? BIOFAC{ 2,2)
D,B 3 2 3 3
D-5 * Ra-228+D , fish * 5.000E+01 * 5.000E+01 * BIOFAC( 3,1)
D-5 '3 Ra-228+D , crustacea and molliusks * 2.500E+02 ? 2.50CE+02 * BIOFAC{ 3,2)
D-5 @ s ) a
D-5 * Th-228+D , fish . * 1-000E+02 ? 1.0008+02 * BIOFAC{ 4,1)
D-5 * Th-228+D , crustacea and mollusks * 5.000E+02 * 5.600E+02 * BIQFAC( 4,3)
iiifﬁiifﬂiiiﬁiiiiﬁﬁfiifiiiiiﬁiiii]‘:i’ﬂiiﬁffﬁiﬁiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiiiiiii:’[]’:iiiiﬁiiiﬁi

#For DCF1 (xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide cortributions.
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Summary : Joliet City

File

H:\HCME\A 0001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site-Specific Parameter Summary

Parametexr

)

User

5.900E+05

Default 2

1.000B+04 ?

Used by RESRAD

(If different from user input)

3  Parameter

3 Name

* ARERA

ROLL * Area of contaminated zomne (m**2}
R011 * Thickness of contaminated zone (m) ? 3.048E-01 * 2.000E+00 2 * THICKO
RG11 ? Length parallel to aquifer flow (m) } 4,880E+02 ' 1.000E+02 2 1 LOZPAQ
R0O11 * Basic radiation dose limit (mrem/yr) T 2.500B+01 * 3.000E+01 ° * BRDL
RO11 * Time-since placement of material (yr) 2 4.500E+01 3 0.000E+00 3 TTT
RO11 ? Times for calculations (yr) * 1.000E+00 ? 1.00CE+Q0 * 2 T{ 2)
R011 * Times for calculations (yr) 7 2.000E+00 * 3.000E+Q0Q ? * T 3}
RG11 * Times for calculations (yr) * 5.000E+0C¢ * 1.000E+01 = > T{ 4)
RO11L ? Times for calculaticns (yx) * 1.000E+01 * 3.0GQ0E+01 * + 7{ 5}
R011 * Times for calculations {yr} * 2.000E+01 * 1.000E+02 @ 3 T{ &)
RO1l ? Times for calculations {yr) * 3.000E+01 * 3.000E+{02 1 3T T
ROL1l ? Times for calculations (yr) > not used 2 1.000E+03 = s T{ 8)
R011 * Times for calculations (yr) * not used * 0.000E+00 ? @ T 9)
RO11 * Times for calculations (yr) * not used * 0.000E+00 @ @ T(10)

3 3 3 ? 3
RO12 * Initial principal radionuclide [pCi/g): Ra-226 2 1.400E-02 * 0.000E+Q0 * 3 51 (2)
RO1I2 * Initial principal radionuclide {pCi/g}: Ra-228 3 1.600E-02 2 0.000E+00 * * 81{3)
R012 * Concentration in groundwater (pCi/L): Ra&-226 2 not used * 0.000E+00 * T WL( 2)
R012 ?* Concentration in groundwater (pCi/Lj : Ra-228 * pot used 2 0.000E+DO ° PWL( 3)

k] ) 3 2 2 a °
R013 * Cover depth (m) 2 0.000E+00 ? 0.000E+00 * * COVERO
R013 ? Density of cover material {g/cm*+*3) * mot used * 1.500E+00 ° 3 DENSCV
R0O13 * Cover depth ercgion rate (m/yr} * not used ¢ 1.000E-0D3 * 3 Vv
RO13 * Density of contaminated zone {g/cm**3) ? 1.440E+00 * 1.500E+G0 2 * DENSCZ
RO13 * Contaminated zome erosion rate (m/yr) * 1.C00E-03 * 1.00Q0E-03 @ P VCg
R013 * Contaminated zone total porosity * 4.500E-01 * 4.000E-01 ? 3 TPCZ
R013 * Contaminated zone field capacity * 1.000E+0C0 * 2.000E-D1 3 3 FCOZ
RO13 * Contaminate@ zome hydraulic conductivity (m/yr) * 4.310E+01 * 1.000E+01 * * HCCZ
R0O13 * Contaminated zone b parameter ? 9.075E+00 * 5,300E+00 3 s BCZ
RO13 ?* Average amnual wind speed (m/seg) * 4.300E+00 * 2.000E+00 ?  WIND
R013 3 Humidity in air [(g/m¥*3} * not used ? B,000E+00 ¢ * HIMID
R0O13 * Evapotranspiration coefficient 3 5.000E-01 ? 5.000E-01 * i EVAPTR
RO13 * Precipitation {m/yr) * B.T7E3E-01 ? 1.000E+00 * * PRECIP
R013 * Irrigation (m/yr) * 2.000E-01 * 2,000E-0L 2 » RI
ROL2 2 Irrigation mode * overhead ° overhead ¢ 3 IDITCH
R013 * Runoff coefficient * 4.000E-01 * 2.000E-C1 ? * RUNOFF
RO13 * Watershed area for nearby stream or pond {m**2}) * 2.590E+06 ® 1.000E+06 @ > WAREA
RG13 * Rccuracy for water/soil computations * 1.000E-03 * 1.00CQE-03 * 1 EPS

a 3 3 El 1
R014 ? Dengity of saturated zone {g/cm**3} * 1.500B400 * 1.500E+00 * DENSAQ
R014 * saturated zone total porosity ® 4.000E-01 * 4.000E-01 ? > TPSZ
R014 * Szturated zone effective porosity * 3.200BE-01 * 2.000E-01 3 ! EPSZ
R01l4 @ Saturated zone field capacity * 2.000E-01 ? 2.06DE-0L1 * T FCSZ
RO14 * saturated zone hydraulic conductivity (m/yr) * 5.5508+03 * 1.000E+02 3 1 HCSZ
R014 * Saturated zone hydraulic gradient * 2.000E-02 * 2.000E-02 2 1 HEWT
RO14 * Saturated zone b parameter 2 4.050B+00 * 5.300E+00 * s BSZ
R0O14 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 ? ? YWT
RO14 * well pump intake depth (m below water table) ® 3.000E+00 * 1.000E+01 3 3 DWIBWT
R014 * Model: Nondispersion {(ND} or Masgs-Balance (MB) * ND * ND : * MODEL
R014 * Well pumping rate {m**3/yr) * 2.500E+02 * 2.500E+02 * 3 UW
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Summary :-Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAB\JOLIET.RAD

Site-Specific Parameter Summary (continued)

3 3 User * a Used by RESRAD 1 Parameter

Manu ? . Parameter 2 Input * Default @ (If different from user input) 3 Name

ROLS * Number of unsaturated zone strata * 2 i1 3 -—— . NS
RO15 ? Unsat. zone 1, thickness (m) 3 2.000E+Q0 * 4.000E+00 3 - T H{1)
ROL5 ?* Unsat. zone 1, soll density {(g/cm**3) * 1.440E+00 * 1.500E+00 3 -—- * DENSUZ {1}
RD15 * Unsat. =zone 1, total porocsity * 4.500E-01 * 4.000E-01 3 --- * TPUZ (1)
R015 * Unsat. zone 1, effective porosity * 2.000E-01 * 2.000B-01 * - * BPUZ {1}
R015 * Unsat. zone 1, field capacity 3 2.000E-01 * 2.000E-01 3 --- * FCUZ (1)
RO15 * Unsakt. zone 1, seil-specific b parameter * 9.075E+00 * 5.300E+0Q 1 -—- * BUZ (1}
ROL15 * Unsat. zone 1, hydraulic conductivity (m/vr) * 4.310E+01 * 1.000E+01 2 -—- 3 HCUZ (1)

3 ‘ 1 3 3 3
RO1S * Unsal. zone 2, thickness {(m) * 9.700E+0C * Q-Q00E+00 3 - 3 H{2)
RO15 * Unsat. zone 2, scil density (g/cm**3} * 1.500E+00 * 1.500E+00 2 - * DENSUZ (2)
RO15 * Unsat. zone 2, total porosity * 4.000E-01 * 4.0COE-01 3 - * TPUZ(2)
RO15 * Unsat. zone 2, effective poresity V * 3.200E-01 * 2.000E-D1 ® - * EPUZ (2)
RO15 * Unsat. zone 2, field capacity * 2.000E-01 * 2.000E-01 ? - * FCUZ (2)
RO15 * Unsat. zone 2, soil-specific b parameter 3 4.050E+00 ? 5.300E+00 ° - 3 BUZ(2)
ROLS * Unsat. zene 2, hydraulic conductivity (m/yr) * 5.550E+03 3 1,00CE+01 ? - * HCUZ (2)

73 3 3 3 . 3
RO16 * Distribution coefficients for Ra-226 ! 3 i a
RO16 2 Contaminated zone (cm**3/g) 3 7.C00E+01 * 7.0C0E+01 @ - > DCNUCG! 2}
RO16 * Unsaturated zone 1 {cm**3/g) 2 7.000E+01 * 7.000QE+01 2 --- * DCNUCT{ 2,1)
RO16 3 Unsaturated zone 2 (cm**3/q9) * 7.000E+01 * 7.000E+01 3 ’ - * DCWUCU( 2,32}
ROl6 * Saturated zone (cm**3/g) ¥ 7.000E+01 2 7.000E+;:)1 B --- a Dcplmcs( 2)
RO1E *  Leach rate {/yr} ' 0.000E+00 * 0.000E+00 °? 1.176E-02 * ALEACH! 2}
RO1&6 3 Solubility constant * 0.000E+00 2 0.000E+0QD * - not used 2 SOLUBK{ 2)

2 3 3 f 3
R016 2 Distribution coefficients for Ra-228 o3 3 : 3
Role 2 Coritaminated zone {cm**3/g) * 7.000E+Q1 * 7,00CE+01 * - * DCNUCC{ 3)
R;ﬁls a Unsaturated zone 1 (cm**3/g) 2 7.000E+01 ?* 7.000E+01 3 --- * DCNUCU{ 3,1)
ROle = Unsaturated zone 2 {cm**3/g) * 7.000E+01 * 7.000E+01 ? - ) * DCHMUCT( 3,2}
RO16 2 Saturated zone (cm*+*3/g) * 7.000E+01 * 7.000E+01 * -—— ¥ DONUCS( 3}
ROle * Leach rate {/yr) * 0.000E+00 * D.Q00E+00 @ 1.176E-02 1 ALEACH({ 3)
ROls @ Solubility constant * 0.000E+00 * 0.000E+00D * not used 3 S(.)LU'BK( 3}

3 ) s a 3
RO16 * Distribution coefficients for daughter Pb-210 3 B s 2
ROl6 2 Contaminated zone {cm**3/g) 2 1.000E+02 * I.QQO0E+02 3 - * DCNUCC( 1)
RO16 * Unsaturated zone 1 {cm**3/q) * 1.000E+02 * 1.000E+02 ? - ¢ DCNUCU({ 1,1}
RO1g * Unsaturated zone 2 (cm**3/g} > 1.000E+02 * 1.000E+Q2 3 [ * DCWUCU( 1,2)
RO16& = Saturated zone {cm**3/g} 3 1.000E+02 * 1.0008+02 2 - T DONUCS{ 1)
R01g 2 Leach rate (/yr) ® D.0GO0E+00 * 0.000E+00 * 8.242FK-03 * ALEACH( 1)
RO16 2 Solubkility constant. * 0.000E+0Q0 * 0.000E4+00 @ not used * SOLUBK( 1)

a a H s H
RC16 * Distribution coefficients for daughter Th-228 3 2 ! ]
RO16 = Contaminated zone {cm**3/g) "1 6.000B+04 » &.000E+04¢ 2 —-- 3 DONUCC( 4}
RO16 3 Unsaturated zone 1 (cm**3/qg) * 6.000E+04 * 6.000E+04 @ --- * DCNUCU( 4,1}
ROl6 3 Unsaturated zone 2 {cm**3/g) * 6.,000E+04 * 6.000E+04 ? - 3 DCNUCU{ 4,2}
RO16 @ Saturated zone (cm**3/qg) * 6.000E+04 * 6.Q000E+04 * - ? DONUCS | 4)
RO1& 2 Leach rate (/yr) - * 0.000E+Q0 * 0.000E+D0D * 1.378E-05 * ALERCH( 4)
RO18 3 Solubility constant * 0.000E+00 * 0.000E+00 * not used * SOLUBK( 4)

3 2 3 3 3
RO17 * Iphalation rate (m**3/yr) * 8.400E+03 * B.400E+03 - - . * INHALR
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Site-Specific Parameter Summary (continued)

Mass leoading for inhalaticon {(g/m*#*3)

Exposure duration

Shielding factor,

inhalation

Shielding factor, external gamma

Fraction of time spent indoors

Fraction of time spent outdoors {on site)

Shape factor flag, external

Radii of shape factor array

Quter
Cuter
Outér
Quter
Outer
Quter
Quter
‘Outer
Cuter
Outer
Outer

Quter

annular
annular
annular
annular
annular
annular
anmular
anﬁular
ammular
annular
annular

anmular

radius
radius
radius
radius
radius
radius
radius
radius
radius
radius
radius

radius

{m},
(m) ,
(m),
{m) ,
{m} .,
(m) ,
(m},
(m),
{r},
{m},
(m) ,

{m),

ring

ring

ring
ring
ring
ring
ring
ring
ring
ring

ring

gamma

(used

ring

if F8 = -1):

1:

L e e T B N YR N Y

R
=

12:

Fractions of annular areas within AREA:

Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
Ring &
Ring 7
Ring 8
Ring =
Ring 10
Ring 11
Ring 12

Fruits, vegetables and grain consumption (kg/vyx}

Leafy vegetable consumption\(kg/yr}

Milk consumption (L/yr)

Meat and poultry consumption {kg/yr}

Fish comsumption {kg/yr)

Cther seafood consumption {kg/yr)

80il ingestion rate {g/yr)
(L/yx)

Drinking water intake

Contamination
Contamination
Contamination
Contamination
Contamination
Contaminaticn

Contamination

fraction
fraction
fraction
fracticn
fraction
fraction

fracticn

of
of
of
of
of
of
of

drinking water
household water
livestock water
irrigation water
agquatic foocd
plant food

meat

E)

a

a

3

2

2

3

3

3

2

3

3

k)

3

L]

z

2

3

1

3

a

3

a

3

3

a

3

3

a

a

1.000E-04
7.000E+01
4.000E-01
7.000E-01
5.00CE-01
2.5008-01
-1.000E+00

5.467E+01
1.093E+02
1.640E+02
2.187E+02
2.733E+02
3,280E+02
3.827E+02
4,373E+02
4.920E+02
5.467E+02
&.013E+02
&.560E+02

1.000E+00
1.000E+00
1.000E+00
1.000E+00
8.800E-01
6.000E-0L
4.500E-01
4.1008-01
3.500E-01
3.100E-02
2.800E-01
7.900E-02

1.600E+02
1.400E+01
not used
not used
not used
not used
3.650E+01
5.100E+D2
1.000E+00
1.000E+00
not used
1.000E+00
not used
-1

not used

3

3

3

3

2

w

)

w

w

Default

1.000E-04
3.000E+C1
4.600E-01
7.000E-01

5.000E-D1
2.500E-01
1.000E+00

5.000E+01
7.071E+01
0.000E+00
0.000E+00
0.000E+00
0.500E+00
©.000E+00
0.000E+00
0.000E+00
0-GODE+00
0.000E+00
0.000E+00

* 1.000E+00
* 2.732E-01
* 0.000E+CQ
> 0.000E+00
? 0.000B+00
* 0.000E+00
2 0.000E+00
2 0.000E+00
1 9.000E+00
* 0.000E+GOD
7 0.000E+00Q
> 0.C00E+00

* 1.600E+02
* 1.400E+01
* 9,200BE+01
? §.300E+01
? 5.400E+0Q0
* 9.000E-01
* 3.650E+01
* 5.100E+02
* 1.000E+00
* 1.000E+00
1.000E+00
* 1.000E+00

* 5.000E-01
s-1
-1

Used by RESRAD

(If different from user input)

0.300E+00

w

M

w

“

w

“

w

v

w

w

w

w

w

Parameter

RAD SHAPE({ 1)
RAD_SHAPE{ 2)
RAD _SHAPE( 3)
RAD SHAPE( 4)
RAD_SHAPE{ 5}
RAD_SHAPE( 6)
RAD_SHAPE( 7)
RAD SHAPE( 8)
RAD SHAPE({ 9}
RAD SHAPE(10)
RAD SHAPE(11)
RAD_SHAPE (12)

FRACA{ 1)
FRACR( 2)
FRACA( 3}
FRACA( 4)
FRACA{ 5)
FRACR( 6}
FRACA( 7)
FRACA( B)
FRACA{ 9}
FRACA (10}
FRACA (11}
FRACA {12)

DIET(1)
DIET (2)
DIET(3}
DIET{4)
DIET(5)
DIET(6)
SOIL
DWI
FDW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
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Site-Specific Parameter Summary (continued)

3 3 3 Used by RESRAD 3 Parameter

Menu 2 Parameter

RC18 * Contaminaticn fraction of milk * not used 3-1 * --= 3 FMILK

2 L) 1 3 3
R0O19 * Livestock fodder intake for meat (kg/day) * not used * 6.800E+01 * - * LFIS
RO19 * Livestock fodder intake for milk (kg/day} * not used 3 5.500E+01 * - * LFI6
ROL% ? Livestock water intake for meat (L/day) * not used 3 5.000E+01 3 --- ? LWIS
RO1S * Livestock water intake for milk (L/day} * not used * 1.600E+02 ? - * LWIE
R019 * Livestock soil intake (kg/day) E not used ' 5.000E-01 ? -- * L5I
R019 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 ? - * MLFD
ROLS * Depth of soil mixing layer (m} * 1.500E-01 ® 1.500B-01 2 - T b
R0O19 * Depth of roots {m) * 9.000E-01 * 9.000E-01 2 -—- 3 DROOT
R012 * Drinking water-fraction from ground water * 1.000E+00 * 1.00DE+QQ 2 .- * FGWDW
R0O19 * Household water fraction from ground water * 1.000E+C0 * 1.000FE+00 3 --- * FGWHH
R019 * Liwvestock water fraction from ground water * not used * 1.000E+00 °? --- * FGWLW
R0O1% * Irrigation fraction from ground water * 1.000E+00 * 1.000E+00 2 --- 7 FGWIR

N 3 3 a H
R19B ? Wet weight creop yield for Non-Leafy (kg/m¥¥2) * 7.000E-01 * 7.000E-01 3 - * ¥V (1}
R19B * Wet weight crop yield for Leafy {kg/m**2) * 1.500E+00 * 1.500E+Q0 @ - 1 ¥Yv{2)
R1SE * Wet weight crop yield for Fodder (kg/m**2}) * not used 3 1.100E+00 * -—- 3 ¥V (3)
R19B ° Growing Seascn for MNon-Leafy (years) T 1.700E-01 * 1.700E-0Q1 3 - T TR{1)
R19B * Growing Season for Leafy (years) * 2.500E-01 3 2,500E-01 ? - 3 TE(2)
R19B * Growing Season for Fodder {years) * not used * 8.000E-02 ? - * TE{3]}
R19B * Translocation Factor for Non-Leafy ? 1.000E-01 * 1.000E-G1 ? --- P TIV (1)
R19B ? Translocation Pactor for Leafy * 1.000E+00 * 1.000E+00 s - T TIV{Z)
R19B * Translocation Factor for Fodder ? not used * 1.000E+00 * - T TIVI3)
R19B ? Dry Foliar Interception Fraction for HNon-Leafy 2 2,500E-D1 3 2 .500E-H1 3 - * RDRY {1}
R198 1 Dry Foliar Interception Frar_;tion for Leafy * 2.500E-01 ® 2.500E-01 * - * RDRY (2)
R19B * Dry Foliar Interception Fraction for Fodder * not used * 2.500E-01 *? --- 3 RDRY (3]
R19B * Wet Foliar Intercepticn Fraction for Non-Leafy 2 2.500E-01 * 2.500E-D1 * -—- * RWET (1)
R15B * Wet Foliar Interception Fraction for Leafy * 2.500E-01 * 2.300E-01 ? --- ? RWET (2}
R18B * Wet Foliar Interception Fraction for Fodder * not used * 2.500E-01 ? - * RWET(3)
R19B * Weathering Removal Constant for Vegetation 3 2.000E+CG1 * 2Z.000E+Q1 ? - 1 WLAM

2 3 b 3 3
Cl4 * C-12 concentration in water [(g/cm*#3} * not used 3 2.000E-05 * - ! CI2WTR
Cl4 3 C-12 concentration in contaminated soil {g/g) * not used * 3,000E-02 ? --- LR B-To4
Cl4 1 Fraction of vegetation carbon from seil ! not used > 2.000E-02 ? --- * CSOIL
14 * Fraction of vegetation carbon from air ? not used ? 9.B00E-01 * - * CAIR
Cl4 * C-14 evasion layer thicknees in soil (m)  not used * 3.000E-01 ? - @ pMe
Cl4 3 C-14 evasion flux rate from scil (1/sec) ? not used * 7.000E-07 3 —-- » EVSN
Cl4 3 C-12 evasion flux rate from soil (l1/sec) * not used *® 1.000E-10 ? --- * REVSN
Cl4 ? Fraction of grain in beef cattle feed * not uysed * 8.000E-01 * - ' AVFG4
Ci4 ? Fraction of grain in milk cow feed * not used * 2.000E-01 * -—- * AVEGS

3 3 3 ) a
STOR * Storage times of contamirnated foodstuffs (days): @ 3 ’ 3
STOR * Fruits, non-leafy vegetables, and grain ? 1.400E+01 * 1.400E+01 @ - 3 _nSTOR_T(l')
STOR 3 Leafy vegetables * 1.000E400 * 1.000E+00 ° - > STOR_T(2)
STOR * Milk 3 1.000E+60 * 1.000E+00 3 - ¢ STOR_T({3}
STOR ? Meat and poultry * 2.000E+01 * 2.C00E+01 2 -—— i STOR_T{4)
STCR *  Fish 1 7.000E+00 3 7.000E+00 2 - 1 STOR T(5)
STOR ? Crustacea and mollusks 3 7.000E+00 2 7.000E+00 3 - * STOR_T(6)
STOR *> Well water * 1.000E+00 * 1.000E+00 2 --- ! STOR_T(7)
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Site-Specific Parameter Summary (continued)

3 2 User 3 2 Used by RESRAD * Parameter

Menu ? ’ Parameter 3 Input * Default * (If different from user input) @ Name

STOR *  Surface water > 1.000E+00 * 1.000E+00 3 --- : STOR_T(8)
STOR ? Livestock fodder . * 4.500E+01 * 4.500E+01 = --- ' ©? STOR_T(3)
a a 2 p a
R021 * Thickness of building foundatien (m) @ 1.0168E-01 * 1.500E-01 ? -—- * FLOORL
R021 * Bulk density of buliding foundédtion {(g/cm*+#3) : 2.403E+00 * 2.4008400 * --= * DENSFL
R021 * Total porosity of the cover material * not used * 4,000E-01 ? --- 3 TPCV
R021 * Total porosity of the building foundation * 1.000E-01 * 1.000E-Q1 3 - 7 * TPFL
R0OZ1 * Volumetric water content of the cover material * not used =* 5.000E-02 ° -—= * PH20CV
ROZ1 * Volumetric water content of the foundation ! 3.000E-02 * 3.000E-02 ? - * PHZOFL
R021 * Diffusion coefficient for radon gas (m/sec): 2 2 3 3
RO2L 2 in cover material * not used * 2,.000E-06 = -—- : DIFCV
ROZ21 3 in foundation material > 3.000E-07 * 3.000E-07 ? -—- 3 DIFFL
RO21 2 in contaminated zone goil 3 2.000E-06 * Z.000E-08 @ . - * DIFCZ
R021 * Radon vertical dimension of mixing {m) * 2.000E+00 * 2,0C0E+00 ? -—= ? HMIX
RO21 * Average building air exchange rate (1/hr) > 3.000QE-01 * 5.000E-01 = E- 3 REXG
RO21 * Height of the building (rcom) (m) ® 2.500E+00 * 2.500E+¢0 2 --- * HRM
R021 ? Building intericr area factor * 8.000E-02 3 0.Q00E+0Q 2 - . . * FAI
RO21 * Building depth below ground surface (m} *-1.000E+00 ?-1.000E<00 * code computed [(time dependent} > DMEL
R221 * Emanating power of Rn-222 gas * 2.500E-01 ®* 2.500E-01 @ - 3 EMANA{1}
ROZ1 * Emanating power of Rn-220 gas * 1.500E-01 * 1._500E-01 2 e ! EMANA(2)
3 E] 2 E) 3
TITL ® Humber of graphical time points o 2 32 ’ - : I T NDPTS
TITL * Maximum number of integration points for dose = 2 17 3 - 2 -—— . 3 LYMAX
TITL * Maximum number of integration points for risk 2 513 2 - s - T RYMAYK
iiifii:’[iiﬁfﬁiiﬁﬁﬁiiiiiiiiiiii:’[iﬁiiiiiiiii:‘[fiiii:’[:’[:’[:“[iii:T:Tﬁiiﬁiiiiiiﬁiﬂﬁiiiiiiii:’[ﬁfiiiiiiiiifﬁﬂﬁiiiiiiﬁiﬁﬁiiiii:’[

Summary of Pathway Selections

Pathway 2 User Selection

1 -- external gamma 3 active

2 -- inhalation (w/o radom)? active

3 -- plant ingestion 2 active

4 -- meat ingestiecn ? suppressed

5 -- milk ingestion Co suppressed

6 -- aguatic foods 2 suppressed

7 -- drinking water 3 active

8 -- soil ingestion 3 active
-- radon * active

Find peak pathway doses 3 active
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Summary : Joliet City

File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Contaminated Zone Dimensicns Initial Scil Cencentrations, pCi/g
B s s s s sk s RAAAARAARRAARARLAAAAAR AARARAREAAA
Area: 590000.00 square meters Ra-226 1.400E-02
Thickness: 0.30 meters Ra-228 1.600E-02

Cover Depth: .00 meters

Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

£ {years): 0.000E+00 1.0QDE+00 2.000E+00 5.000E+00 1.000E+01 2.000E+0L 3.000E+01
TDOSE({t) : 3.146E-01 3.248E-01 3.262E-01 3.056E-01 2.566E-01 1.552E-01 1.637E-01
M{t): 1.258E-02 1.29%2E-02 1.305E-02 1.222E-02 1.027E-02 7.808E-03 6&.546E-03
Maximum TDOSE(t): 3.265E-01 mrem/yr at €t = 1.695 i 0.003 years
Total Dose Contributions TPOSE(i,p,t}) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.695E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAARARAARRRAARAR ARAAARAAAAAAARAA AAAARAANARRAEARE AARAARARARARRALA SERRRSASSRERSIRE FRRAEEES P 5 mmmmassmma e
Nuelide mrem/yr fract. mrem/yr £frack. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide .
i m e n B E M E S e e s m s n e om o e A E T E o o = "“—T""""" Mp g es  mmmemsnuw P S mmsma e Ak m i me e

Ra-226 8§.800E-02 0.2695 5.889E-06 0.0000 1.056E-01 0.3234 2.310E-02 0.0707 0.000E+00 D.0000 0.000E+00 0.0000 6.725E-04 0.0021
Ra-228 8.449E-02 0.2588 1.120E-04 0.0003 3.342E-03 0.0102 2.054E-02 0.082% 0.000E<00 0.0000 0.0C00E+00 0.0000 &.371E-04 §.0020

TPEFE97 FIIITTE08 fI8EFT ETPLII8% PI8I17 TIGfLf8€f 87171 ffTTTT7I1 Ifif7%f ff7ifffff iffifs ITTIF713T f13%f TITIE3F%% fififf
Total — 1.725E-01 0.5283 1.178E-04 0.0004 1.089E-01 0.3337 4.364E-02 0.1336 0.000E+00 0.0000 ©,000E+00 G.0000 1.310E-03 0.0040

Total Dose Contributions TDROSE(i,p,t} for Individual Radicnuclides (i} and Pathways [p)
As mrem/yr and Fraction of Total Dose At t = 1.695E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio- R AAARAARAARAAAAAR smans
Nuclide wrem/yr fract. mrem/yr fract. mrem/yr frackt. mrem/yr fract. _mrem/yr fract. mrem/yr fract. mren/yr  fract.
Wuclide - )
ARARRARA AAAARAAAR ARRRAR AAARARAAL AAAARE RARRAAARA ARARKE RAARARESA AARALE EEREEIASE RARSES  S5tsssins Eossss  oocsmseer ooconn

Ra-226 0.000E+00 0.0000 ©Q.000E+C0 C€.0000 0.000E+00 0.000C O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.174E-01 0.8658
Ra-228 0.000E+0C 0.0000 0.000E+00 0.0000 §.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.091E-01 Q.3342

ITITTTIE ITILLTIT 71T FE1T951f1 FET1ff If1fTFIFf ff78%% FrifTf1Ff ffffit Iff21185% FETTRT fI1§3FF7T $fETF DTETEITET
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000 ©.000E+00 0.0000 0.000E+00 0,0000 0.000E<00 0.0000 3.265E-01 1.

*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t} for Individual Radiconuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At ¢

0.000E+00 years

Water Independent Pathways (Inhalation excludes radon}

Inhalation

mrem/yr fract.
ermErnugs EEm=ss
5.313E-06 0.0000
3.956E-05 ¢,0001

IITIZIIII IIIXIIX
4.487E-05 0.0001

1.082E-01
1.110E-03

IIITIX
0.2473

ITIIITIIIT
1.693E-01

Flant
R,
mrem/yr fract.
e sesazzw smasas
2.218E-02 0.0705
2.565E-02 0.0815

4.783E-02 0.1520

mrem/yr frackt.

g P
0.000E+00 0.0000

0.000E+00 0.000Q

IFIITIIITI
Q.000E+G0 0.000C0

ITIIII

Milk

.

mrem/yr fract.

........... isar s
0.000E+00 0.0000
0.000E+0C 0.0000
fTETTEIE1 ffffif
0.00CE+00 0.0000

Total Dose Contributions TDOSE(i,p,t} for Individual Radicnuclides {i) and Pathways (p)

Summary Joliet City
File

Ground
Radio- AARARRAARAARRARR
Nuclide mrem/yr £ract
ARARARA ARAAAARAA AARAZA
Ra-226 8.989E-02 0.2857
Ra-228 6&.638E-02 0.2110
ITITITT ITITIEIse 117877
Total 1.563E-01 0.4987
Radic-
Nuclide mrem/yr fract.
EARERAA ARAARABAR AAAAAR
Ra-226 0.000E+G0 0.0000
Ra-228 0.Q00E+00 0.0000
fI171%7 fITFTLIIL IiTifL
Total 0.000E+0C 0.0000

*Sum of all water

As mrem/yr and Fraction of Total Dose At t

fract.

mrem/ yr
s ssssmE mummss

" 0.000E+00 C.0000

0.000E+00 0.00C0

Tiffifess fiffisf
0.000E+00 0.0000

Water Dependent Pathways

Radon
s s s m s
mrem/yr fract.
AAAAAARAL AARAAR
0.000E+Q0 0.0000
0.000E+00 0.0000

IXffiiiiT fifiii
0.000E+00 0.0000

independent and dependent pathways.

Plant

R A
rrem/yr Ffract.

mEmssscns Dalmu

G.000E+00 0.0000

G.000E+00 0.0000

0.0C0E+00 0.0000

C.000E+00 years

Meat

0.000E+00
0.000B+C0 Q.

0.000E+00 0.0

mrem/yr fract.
e mamans mmamna
C.000E+00 0.0000
0.000E+80 0.0000

0.000E+00 0.0000

Scil
T,

mrem/vr fract.

AARARAARA AARARA
5.458E-04 0.0017
6.462E-04 0.0021
TTTTI7I5E fiffit
1.1928-03 0.0038

All Pathways*
o s

mrem/yr fract.

B
2.208E-01 0.7018
9.383E-02

TIT133758 1
3.146E-01 1

0.2982
i1t
000

=
L=T Y
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Total Dose Contributicns TDOSE(i,p,t)

10:01 Page

B: \HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

for Individual Radicnuclides

As mrem/yr and Fracticn of Total Dose At t

11

= 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
mren/yr fract.
RARARARAR AARAR
5.660E-06 0.0000
5.072E-05 0.0003

9.638E-05 0.0003

Radon

mrem/yr fract.

EREERAERN REEEAE
1.068E-01 0.3283
0.0083
Ifrfit
0.3366

2.686E-03

IIIITIIII
1.0%3E-01

Total Dose Contributions TDOSE(i,p,t)

File

Sround
Radio- ARARAAAARAARAAAL
Muclide wmrem/yr ELract.
ewrnems Eamsmmmeme e
Ra-226 8.877E-02 0.2733
Ra-228 8.010E-02 0.2466
fiEriif fiEfifiir fiiifi
Total 1L.689E-01 0.5199

Water
Radio- ARAAARRARARARAARA
Muclide wmrem/yr fract.

wmamsas mna P
0.CO0E+00 0.00Q0C
0.000E+0C 0.0000

Ra-226
Ra-228

Total 0.000E+C0 ©.0000

Flant

mrem/yr fract.

2.274E-02
2.252E-C2

IITITIXIIZX
4.526E-02

0.0693
IIIiis
0.1393

for Individual Radionuclides

As mrem/yr and Fraction of Total Dose At t

Fish
AARRRDAARAARARRR
mrem/yr fract.
ARARARARR AAAAAR
0.C00E+00 0.00G0
0.000E+00 0.0000
TITIfiffis 1131t
C.000E+00 ©.000

i
Q

~ Water Dependent Pathways

Radon
smrrraacammss s
mrem/yr Ffract.
ham s mamwan
0.000E+00 0.0000

0.000E+CQ0 0.0000

G.000E+0Q0 0.0000

*Sum of all water independent and dependent pathways.

Plant
ABAADARAARRARRAR
mrem/yr
ARRARRARE AAARAA
0.000E+00 0.0000
0.000E+00 0.0000
I3rfTE1iT I1iiii
0.000E+Q0 6.0000

fract.

fract.

mrem/yr

0.0000

IITITIIII
0.000E+Q0

= 1.000E+00 vyears

Meat

mrem/yr fract.

hmmsmwemun B oo
0.C00E+00 0.0000
0.000E+00

I
0.00CE+08 ¢.

(i) and

{i) and Pathways (p)

Milk

mrem/yr fract.

0.000E+00 0.
0.000E+D0 0
ITITT8T1
0.000E+00 ©.

Pathways (p)

mrem/yr fract.

T —

0.000E+0C 0.00G0
0.000E+00 0.0000

0.000E+00 0.0000

Scil

S mresEEssuumss

mrem/yr fract.

B s m e wmauma
6.220E-04 0.0019
6.504E-04 0.0020

IIITIITEY
1.272E-03

TIfiit
0.0038

All Pathways*

= s s

mrem/yr fract.

u r——

2.188E-01 0.6735
1.060E-01 0.3265
TITE188F 111785
3.248E-01 1.0000

=
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Summary : Joliet Cikty
File : H:\HOME\ 400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Contributionsg TDOSE(i,p,t) for Individual Radicnuclides {i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground - Inhalation Raden Flant Meat Milk Soil
Radio- N S s s s muma e E AR E SRS Er e s g e oo e
Nuclide mrem/yr fract. mrem/yr Lract. mrem/yr fract. mrem/yr fract. mrem/yr frack. mrem/yr fract. mrem/yr fract.
S amas SEsasaSZs mESS s S ssasss mEasEe  EE s saa mms s o umn EEREEE  EE NN SAE s mmmmm e e umg mE e ce = s .y . e

Ra-226 B8.707E-02 0.2687 5.987E-06 0.0000 1.052E-0I 0.3223 2.324F-02 0.0713 0.000E+00 0.0000 0.000E+00 0.0000 6.941E-04 0.0021
Ra-228 8£.543E-02 0.2619% 1.185E-04 0.0004 3.546E-03 0,0109 1.972E-02 0.0605 O0.000E+00 0.0000 0.000E+00 0.0000 &.284E-04 0.00139

TEII127 IITTIIEIL IEEEf% TILIETEITT DET888 FISEF00%f LETP3f TPPTTTE7F I18f3f IIE4117T1 TEFfFT TFFE7I11% FE191T TITIL7T1F $fffft
Total 1.731E-0) 0.5306 1.245E-04 $.0004 1.0B7E-01 0.3332 4.287E-02 0.1317 ©O.000E+00 0.0000 0.000E+00 0.0000 1.323E-03 0.0041
Total Dose Contributions TDOSE(i,p,t) for Individual Radiomuclides (i} and Pathways [p}

As mrem/yr and Fraction of Total Dose At t = 2.000E+00 years
Water Dependent Pathways

Watexr Fish Radon Plant Meat Milk All Pathwaysr
Radio- ARAAARAARAARARAR AAAAAAAAAAAAAAAL ARAARAARAAALRALAA ..,............__._....--_ AR EEER IR NENENE e mEan i rcaammEE B e s g e o
Huclide mremfyr fract. mrem/vyr fract. mrem/yr Efract. mrem/yr fract. mrem/yr Fract. mrem/yr fract. mrem/yr fract.
MmN s semssszer EamnED  wemnENEEM mem o u s saas maSiin s ases MEsafs N ESEEs SETEEE  mkecmesho cowes S mnmrmamss mwma s

Ra-22¢ 0.000E+00 0.0000 -000E+00 0.0000 0.000E+00 £.0000 0.000E+00 0.0000 £.000E+0C0 0.0600 0.000E+CC 0.0000 2.168E-0L 0.6645

L= T

Ra-228 0.000E+00 0.0000 O0.000E+00 §.000C0 O0.0COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CGGQE+00 0.0000 1.095E-01 0.3355
TRITITT ITITIEETE LTFLES IETITIRIT ITPRFI IEFIIL83% fF19fF PffRf79F7 FITI98 FPI12788%f FPFITR ITTITEI8T FPF97f TTETERTD {LfFff
0

Total 0.000E+00 0.0000 -CODE+00 0.0000 0.000E+00 0.0600 9Q.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.262E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Jeliet City

File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributions TDOSE(L,p.t) for Individual Radionuclides (i) and Pathwave {p)
As-mrem/yr and Fraction of Total Dose At t = 5.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio- AARAAARARRARRAAA AAARAARARAAAARARA ARRARAAARARARAAR A RRAARARRAARARAAAR AARAARAARARAARAAA AARARRAAARRARAARA
Nuclide mrem/yr Eract. mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/vr fract. mrew/yr fract. mrem/yr fract.
Ra-226 8.444E-02 0.2763 6.856E-06 0.0000 1.008E-01 0.329%9% 2.44%E-02 0.0802 O.0COE+C0 G.0000 O0.000E+30 0.0000 8.874E-04 0.0029
Ra-228 7.716E-02 0.2525 1.303E-04 0.0004 3.930FE-03 0.0129 1.321E-02 0.0432 0.000E+G0 0.0000 0,000E+00 0.0000 4.985E-04 0.0016
TIIITIT FETITTETL ITITTT ITLIFTLLT TFITIT IITITIFIT IT¥Tif FRT1118%F%F IDI0f1 FIfFfffffr ffffft fIffiffii f2ffif TTITI1T1% $7719%
Tatal 1.616K-01 0.528% 1.371E-04 0.0004 1.047E-01 ©.3427 3.771E-02 0.1234 0.C00E+00 0.0000 ©.000E+00 0.8000 1.3B6E-03 0.0045

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}
Bs mrem/yr and Fraction of Total Dose At £ = 5.0C0E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat: Milk &11 Pathways*
Radio- AAAAAAARRRAARAAR AARAARAARAARAAAA ARARAAZARRABARAAAR ARARRARMRFAAKARA EARARBAAARARARAR AAAAAAAAARRARRAR ARARRARARRAARRAR
Nuclide wmrem/yr fract. mrem/yr fract. nmrem/yr Eract. mrem/yr fract. mrem/yr Lract. mren/yr frack. mrem/yr fract.
Ra-226 (0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 ¢.000E+00 0.0000 0.000E+00 0.Q000 0.000E+00 0.0000 2.106E-0L 0,.6893
Ra-228 0.000E+0D0 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 0C.000E+00 0.0000 O0.00CE+00 0.0000 9.493E-02 0.3107
11115 IITTITERT FETTIT ITTT113% f318%f TETfTfffff f1ffif TFIT9FT7Ff $P181f ffT11ff1i7 TIFiff fETff1ffre ITTTiT fIifITIIT iffist
Total Q.CQOE+Q0 0.000C ©0.000E+00 ©.0000 O0.000E+0Q0 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 3.056E-01 1.0000

*Sum of all water

independent and dependent pathways.
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H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways (p)

File

Ground
Radic. AARAARAARAAAARAA
Nuclide mrem/yr fract.

7.931E-02 0.3050

As mrem/yr and Fraction of Total Dose At t

= 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

wmmmmrnwm "

mrem/yr fract.

e
7.977E-06
B.516E-05

fiiffiiis
9.314E-05

IIIIII
0.06004

Radon

mrem/yr Eract.
mrissmemy musurw
$.392E-02 0.3660

2.576E-03 0.0100

5.650E-02 0.3760

Total Dose Contributions TDOSE(i,p,t)

Ra-228

Ra-228 4.673E-02 0.1821

TIfIIfE FIEfETife fiifif

Total 1.260E-01 0.4911
Water

Radio- ARAAKAAARAAAARAA

Nuclide wmrem/yr fract.

M man mammamomm mmsaaa

Ra-226 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000
IILITIT ITTITIEET ITTITT
Total  0.000E+00 ©.0Q000

*Sum of all water

Plant

fract.

mrem/yr

AAAARA
0.1007

2.5865-02
6.732E-03
IITIEIqIL
3.259E-02

IIIIIL
0.1270

for Individual Radionuclides {i)

‘As mrem/yr and Fraction of Total Dose At €.

Fish
s ee
mrem/yr fract.
BB s B sy mmasss
Q.000E+00 0.0000

0.000E+00 0.000¢

0.000E+00 ©.0000

independent and dependent

Water Dependent Pathways

Radon
.
mrem/yr fract.
esmmsiirs sarwun
0.000E+00 0.Q000

1.000E+GC 0.0000

0.000E+00 0.060¢C

pathways.

Plant

s m
mrem/yr fract.
RAARAKARA AARARA
0.000E+00 0.0000

0.000E+00 ©.0000

IfFiff fiffii

i
000E+00 0.0000

I
G.

Meat

AAAADARAADBARADRL
mrem/yr fract.
KAARARARA AARARA
C.000E+00 0.0000
0.Q00E+00 0.0000

IffETIfiE fififf
0.000E+00 0.0000

= 1.000E+01 years

mrem/yr fract.

Mmoo
0.000E+00 0.0000

0.000E+00 0.0C00

0.000E+00 D.0Q00

arnd

Mili
M sy
fract.

mrem/yr

0.00CE+0Q 0.0000
0.000E+00 0.0000

C.0C0E+00 0.0000C

Pathways (p)

fract.

mrem/yr

Q.000E+00
0.000E+00 0.

Q.G00E+00

Soil
AR AARAARARAALS
mrem/yr
s s mw
1.142E-03 ©.0045

2.842E-04 0.0011

fract.

ITITTiTIT fiifff
1.426E-03 0.0056

All Pathways*
Em R E N sssrsauux

mrem/yr fract.

2.002E-01 0.7802
5.641E-02 0.2198

2.566E~01 1,0000
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Total Dose Contributions TDOSE(i,p,t)

Summary Joliet City
File
Ground

Radio- ARAARRRRRARAAARR
Nuclide wmrem/yr fract.
EAARRAR ARRAARARA ARRAAR
Ra-226 6.993E-02 0.3583
Ra-228 1.316E-02 0.0674
TI115ET TITIfF7I197 fififs
Total 8.309E-02 0.4257

10:01 Page 15

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

for Individual Radionuclices

As mrem/yr and Fraction of Total Dose At ¢

(i) and
= 2.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
MmsmmmsE Ao
mrem/yr fract.
e urass wwmmew
5.270E-06 (0.0000

2.467E-05 0.0001

3.394E-05 0.0002

Radon

8.148E~02 0.4174

7.4708E-04 0.0038

Iif
213

Tififizii iif
8.223E-02 0.4

Plant

- - o

mrem/yr fract.

2.658E-02 0.1362

1.735E-03 0.008%

ITIfTEIT FIEfii

2.831E-02 0.1450

Meat
SO,
mrem/yr fract.
frnnasess mmanmy
0.CCO0E+D0 Q.0000
0.Q000E+C0 0.0000

IIITTITIX
O.000E+Q0 0.0000

IITITY

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and

Water
Radioc-
fract.

mrem/yxr

Nuclide

0.000E+GD
0.000E+00

IIIIIL

IFITLTI
Total 0.000E+00

*3um of all water

.000G-

Ag mrem/yr and Fraction of Total Doge At t

mrem/yr fract.
o naame s s
0.000E+00 ©.0000
0.000E+00 0.0000

LITTIEFIT II7fi%
0.C00E+0C 0.0008

Water Dependent Pathways

mrem/yr fract.
cissEsmms Rsnssgs
0.000E+0C 0.0000

0.000E+00 0.0000

Iififfs 11111t
0O0E+00 0.0000

I
0.

independent and dependent pathways.

Flant

AAMARRARABARRRAR
mrem/yr frackt.
R e RS rwmmms
0.000E+C0 0.0000
0.00CE+00 0.000CC

TiffiTifT Iffiii
0.000E+00 ©.0000

= 2.000E+01 years

Meat
v mzrmEmEman e
mrem/yr fract.
0.Q000
¢.0000
ITfit
0000

0.CG00E+0D
0.CO00E+Q¢

I
0.000E+D0 ©.

Pathways (p)

mrem/yr fract.
m s msras smsaa s
0.000E+00 0.0000
0.000E+D0 0.0000

0.000E+00 0.0000

Pathways (p)

mrem/yr fract.
bk s mmumm weraoa
0.000E+00 0.0000
0.000E+00 0.0000
[ETTfIits fifiit
0.CO00E+0C 0.0000

mrem/yr fract.

. ne wommua
1.456E-03 0,0075

7.865E-05 0.0004

1.534E-03 0.0079

All Pathways*

T MM e e
mrem/yr fract.

1.7958-01 0.9193
1.575E-02 0.0807
TITTETIET 1718
1.952E-01 1.0000
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H: \HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TDOSE({i,p,t) for Individual Radienuclides {i) and pathways (p)

Summary Joliet City
File

Ground
Radio- ARRARARARARARAAA
Nuclide wmrem/yr fract.

Ra-226 é.164E—02 0.3766

Total Dose Contributions TDROSE(Li,p,t] for Individual rRadionuclides (i} and

Ra-228 3.506E-03 0.0214
PEf737T fIfff1f1F 1117if
Total 6.514E-02 0.39381
Water
Radio- AARAARRARAAARAAR
Nuclide wmrem/yr fract.

. cs ERETEARRE REMEAE
Ra-226 0.000E+00 0.0000
0.000E+00 ©.0000
ILEfIif fELE399FF fIPfff
al  0.000E+00 0.0000

Ra-228

Tot

As mrem/yr and Fraction of Total Dose BAf ¢

3.000E+01l years

Water Independent Pathways (Inhalation excludes radon)

Inhalatiocn

5.697E-06
6.624E-06

IITIII
0.0001

IITITITIX
1.632E-05

Radon

o R R AR

wrem/yr fragt.

R ERRREE BEEEEx
7.063E~02 0.4316
2.006E-04
IfITIfTRif
7

ITITIT

.083E-02 0.4328

Plant

e s

mrem/yr fract.

AmDumasme pummes

2.561E-02 0.1565

4.459E-04

IIIIIT

2.606E-02 0.1592

As mrem/yr and Fraction of Total Dose At t

Figh
R s m s
mrem/yr fract.
B R s ks mE mEsnsE
0.000E+00 0.0000
0.000E+00 0.0000

TITITTIITI ITIIIIT
0.000E+C0 0.0G00

Water Dependent Pathways

Radon
.
mrem/yr fract.
.
0.000E+00 0.0000
0.0C0E+00 0.0000

B
0.000E+00 0.0000

*5um of all water independent and dependent pathways.

Plant

Bk

mrem/yr frackt.

M m s man wam e
0.000E+00 0.0000

0.000E+CD 0.0000

G.000E+00 0.0000

Meat

mrem/yr fract.

0.000E+C0 0.0000
0.000E+00 ¢.0000
[IfIfffel I171F%
0.000E+00 0.0000

3.000E+01 years

Meat
R AR E A TR
mrem/yr fract.
s m s s na s
0.000E+00 0.0000
0.GOOE+00 C.0000

¢.000E+00 0.0600C

Milk

.
fract.

mrem/yr
0.600E+OD 0.0000
0.000E+00 0.0006C

IIITIT

IITffTiTs
0.0

-000E+00 0.0000

Pathways (p)

Milk
iy e n e
mrem/vyr fract.
0.000E+00 0.0000
0.000E+G0 0.0000

ITTTTTiFT TIEfif
0.000E+00 0.0000

Soil
R R NTSEss s

mrem/yr fract.

sz aay —caman
1.588E~-03 0.0097

2_104E-05 0.0001

1.610E~03 0.0098

211 Pathways*

mrem/vr fract.
mmmEmsre mmmens
1.595E-01 0.9745
4.181E-03 0.0255

TETTITI1f Fifflf
1.637E-01 1.0000
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Summary : Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD"
Dose/Source Ratics Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Froduct Thread DSR{j,.t) At Time in Years {mrem/vyx) / {pCi/q)

(i} (3} Fractian 0.Q00E+00 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2 _0CO0E+01 2.000E+01
ARRRRRARAR ARAARARARR ARAAAAAAA ARARARAAA RARRARRAR RAAARRAAA AARAARAAA ARARARARR AAARAARRA ARAAARARR
Ra-226+D Ra-2264D 1.000E+00 1.573E+01 1.552E+01 1.531E+01 1.470E+01 1.373E+01 1.197E+01 1.044E+01
Ra-226+D Pb-210+D 1.000E+00 4.182E-02 1.1i7E-C1 1.766E-01 2.455E-01 5.744E-01 8.444E-01 9.533E-01
Ra-226+D ADSR (3} 1.577E+01 1.563E+01 1.548E+01 1.504E+01 1.43Q0E+01 1.282E+01 1.139E+01
Ra-2284D Ra-228+D 1.000E+0C 4.887E+00 4.276E+00 3.741E+00 2.508E+00 1.285E+00 3.377E-01 B.B72E-02
Ra-228+D Th-228+D 1.000E+CC 9.777E-01 2,.352E+00 3.100E+00 3.427E+00 2.241E+00 6.463E-01 1.728E-01
Ra-228+D aDsSR () 5.864E+00 6.628E+00 6.841E+00 5.933E+00 3.526E+00 9.B41E-01 2.613E-01
0 e A e e e e e 0 0 0 0 A A i 0 O 0 1 O e A
The DSR includes contributions from asscciated (half-life ¢ 180 days) daughters.

Single Radicnuclide Scil Guidelines G{i,t) in pCi/g
Rasic Radiaticn Dose Limit = 2.500E+01 mrem/yr

Nuclide

(i} t= 0.000E+Q0 1.000E+00 2.000E+00 5.000E+00 1.0Q00E+01 2.000E+0L 3.000E+01
ERARAAR EARAARRAR  REARRKRAR  ARARAARAAA  ARARAARAR AKARRAAAR  AAAARAAAA
Ra-226 1.585E+00 1.600E+00 1.615E+00 1.662E+Q0 1.748E+00 1.9850E+00 2.195E+00
Ra-228 4 .263E+00 3.772E+00 3.655E+00 4.214E+00 7.091E+Od 2.540E+01 9,568E+01
fffriil TfifTfET:  fFfffffrs  fifffIrir  TRITTEEST fTIfffFEE fRfITRIfT FITTEIEfL

Summed Dose/Source Ratios DSR{i,t) in [mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G{i,t) in pCi/g
at tmin = time of minimum single radiomiclide soil guideline

time of maximum total dose

and at tmax 1.6%5 #i 0.003 vyears

Nuclide Inditial tmin DSR{i,tmin) G(i,tmin} DSR(i,tmax) G{i,tmax)
(i} (pCi/fg) (years)} (pCifg) {pCi/g)
EERRRER REEESEERR  RriEAErREEAREREEE  REEEGRRSS  mEssmrars RN mEssne  sumecsoms
Ra-226 1.400E-02 0.000E+00 1.577E+01 I .585E+00 1.553E+01 1.610E+0¢
Ra-228 1.600E-02 2.03% 11 0.004 6.841E+00 2 .654F+00 6.820E+00 3.6G6E400
000 o N 010 0 0 0 O 5 80 0 G B
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Summary : Joliet City
File : H:\HOME\400002 HEALTH EHYSICS\JOLIET\RESRAD\JOLIET.RAD

Individual Muclide Dose Summed Over All Pathways

Parent MNuclide and Branch Fraction Indicated

Nuclide Parent THF (1) DOSE(],t), mrem/yr

{3} {i) t= 0.000E+00 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2.000E+01 3.000E+01
o s mmmmams pamEs s . o e s msecam
Ra-226 Ra-226 1.000E+00 T 2.202E-01 2.172E-01 2.343E-01 2.057E-01 1.922E-01 1.676E-01 1.461E-01
Ph-210 Ra-226 1.000E+00 5.855E-04 1.563E-03 2.472E-03 4.83%3E-03 8.042E-03 1.182E-02 1.335E-02
Ra-228 Ra-228 °'1.000E+00 7.818E-02 €.841E-02 5.986E-02 4.010E-02 2.056E-02 5.404E-03 1.420E-03
Th-228 Ra-228 1.000E+00C 1.564E-02 3.763E-02 4.859E-02 5.483E-02 3.585E-02 1.034E-02 2.761E~83
B 0 A 0 A T ITETITEFT ITTITRTET FIIFTLTTL FITIFTIEL ITTTE74%7 FTITET887 fI1181171

THF{i] is the thread fracticn of the parent nuclide.

Individual Nuclide Soil Concentration

Darent Nuclide and Branch Fraction Indicated

Nuclide Parent  THF({i} s{j,t}, pCi/g
1 (i) t= 0.000E+00 1.000E+00 2.000E+08 5.000E+00 1.000E+01 2.000E+01 3.000E+01

wmoma s e m s s mow s M mmass mmms s s aw Mo mamamumaa
Ra-226 Ra-226 1.000E+00 1.400E-02 1.383E-02 1.366BE-02 1.317E-02 1.239%E-02 1.097E-02 9.711E-03

Fh-210 Ra-226 1.000E+60 0.000E+00 4.241E-04 B.267E~04 1.214E-03 3.374E-03 5.263E-03 6.196E-03
Ra-228 Ra-228 1.000E+00 1.600E-02 1.402E-02 1.228E-02 8.257E-03 4.261E-03 1.135E-03 3.022E-04
Thez28 Ra-228 1.000E+00 0.000E+00 4.537E-03 7.133E-03 B.8BBE-03 6.039E-03 1.770E-03 4.756E-04

ITTffEF fi1f8ff fififfitit 50 0 A0 A 0 O 0 e A o

b
THF (i} is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 172.56 seconds
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose Conversion Pactor (and Related) Parameter Summary

Dose Library: FGR 11

At *  Current 3 Base *  Parametey

Menu 3 Parameter 2 Valued ° Case* 2 Name

A-1 * DCF's for external ground radiation, (mrem/yxr)/{pCi/g) 2 3 3

A-1 > AC-228 {Source: FGR 12) . i 5.978E+00 ? 5.978E+00 * DCF1{ 1)
.P;—l * AL-218 {Source: FGR 12} * 5.B47E-03 * 5.847E-03 * DCFi{ 2}
A-1 3 Bi-210 {Source: FGR 12) * 3.606E-03 ! 3.606E-03 2 DCFi{ 3)
A-1 * Bi-212 (Scurce: FGR 12) 3 L. I71E+D0 ? 1,171E+00 3 DCF1{ 4)
A-1 * Bi-214 {Scurce: FGR 12} * 9.80BE+C0 * S.BOBE+0C * DCF1{ 5)
A-1 * Ph-210 {Source: FGR 12) I 2.447E-03 ' 2.447E-03 ? DCF1{ &)
A-1 @ Pb-212 {Source: FGR 12} * 7.043E-01 ?* 7.043E-01 * DCFi{ 7)
A-1 2 Pb-214 {Source: FGR 12) 1 1.341E+00 * 1,341E+00 ? DCFi{ 8}

A-1 3 Po-210 (Source: FGR 12) -231E-05 * 5.231E-05 ? DCF1( 9)

5
Po-212 {Scurce: FGR 12) ' ® 0.000E+00 * 0.000E+00 * DCF1( 10}
5

A-1 2

A-1 7 Po-214 (Scurce: FGR 12) * 5.138BE-04 ® 5.13BE-04 * DCF1( 11}
A-1 * Po-216  ({Source: FGR 12) ) * 1.042E-04 * 1.042E-04 * DCFi{ 12)
A-1 * Po-218  {Source: FGR 12) * 5.642E-05 * 5.642E-05 * TCFL( 13
A-1 * Ra-224  (Source: FGR 12} 3 5.119B-02 * 5.119E-02 3 DCFL( 14)
a-1 * Ra-226 (Source: FGR 12) . * 3,176E-02 * 3.176E-02 * DCFL({ 15}
A-1 ? Ra-228 (Source: FGR 12) 2 0.000E+00 * 0.000E+00 * DOFL( 16)
A-1 5 Rn-220  ({Source: FGR 12) _ * 2.298E-03 ? 2.298E-03 > DCF1{ 17)
A-1 * Rn-222  (Source: FGR 12) * 2.354E-03 2 2,354E-03 ® DCF1( 18)
A-1 ° Th-228 {Source: FGR 12) 3 7.940E-03 % 7.940E-03 ° DCFL{ 19)
A-1 * T1-208 ({Source: FGR 12} ¥ 2.298E+01 * 2.298E+01 ® DCFL( 20}
A-1 2 T1-210 (Source: no data) ' 0.000E+00 3-2.000E+00 * DCF1( 21)

a- 2 3 B

B-1 * Dose€ conversion factors for inhalation, wrem/pCi: ? : 3
B-1 * Pb-2104D e > 2.320E-02 * 1.360E-02 > DCF2{ 1)
B-1 * Ra-226+D ) > 8.504E-03 ® 8.580E-03 ° DCF2( 2)
B-1 3 Ra-228+D * 5.078E-03 * 4.770E-03 ° DCF2{ 3)
-1 ' Th-228+D * 3.454E-01 ?* 3.420E-01 > DCF2( 4}

3 a a )

D-1 * Dose .conversion factors for ingestion, wrem/pCi: 3 e 3
D—l. * Pb-210+D . * 7.276E-03 * 5.370E-03 * DCF3( 1)
D-1 * Ra-226+D ’ 2 1.321E-03 * 1.320E-03 * DCF3{ 2)
D-1 3 Ra-228+D . - * 1.,442E-03 * 1.440E-03 ?® DCEF3{ 3)
D-1  * Th-228+D ? 8.0B6E-04 2 3.960E-04 ? DCF3I( 4)

3 3 3 3

D-34 * Food transfer factors: : 1 :
D-34 * Pb-210+D , plant/soil concentration ratio, dimensionless * 1.000E-02 * 1.000E-02 ° RTE;( 1,1)
D-34 * Pb-210+B , beef/livestock-intake ratio, (pCi/fkg)/{pCi/d) * 8.000E-04 *® 8.000E-04 * RTF{ 1,2}
D-34 * Pb-210+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/fa) * 3.000E-04 3 3.000E-04 * RTF{ 1,3)

D-34 » 3 3 3
D-34 * Ra-226+D , plant/soil concentration ratio, dimensionless * 4.000E-02 ? 4.000E-02 * RIF{ 2,1)
D-34 * Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} * 1.000E-03 * 1.000E-03 * RTF{ 2,2)
D-34 * Ra-226+D , milk/livestock-intake ratie, (pCi/L}/ (pCi/d) * 1.000E-03 * 1,000E-03 ? RTF{ 2,3)

D-34 3 : E 2
D-34 @ Ra-22B+D , plant/soil concentration ratio, dimensionless * 4.000FE-02 * 4.000E-02 * RTF( 3,1)
D-34 * Ra-2284D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d} * 1.000E-03 * L.000E-03 * RTF( 3,2}
D-34 * Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-03 ?® 1.000E-03 * RTF{ 3,3)

2 k] 3

D-3q 2




RESRAD, Version 6.4 T« Limit = 180 days 11/11/2008 10:07 Page 3

Summary : Joliet City
File : H:\HCME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JCOLIET.RAD

Dose Conversion Factor {and Related) Parameter Summary (continued)

Dose Library: FGR 11

3 3 Current * Bage 3 Parameter

Menu ? Parameter 2 Value# °? Casex 3 Name

D-34 3 Th-228+D , plant/socil concentration ratio, dimensionless * 1.000E-C3 * 1.000E-03 * RTF{ 4,1}

D-34 * Th-228+D , beef/livestock-intake ratic, (pCi/kg)/(pCi/d} ° * 1.000E-04 ® 1.000E-04 ® RTE( 4,2}

D-34 * Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 * 5.000E-06 3 RTF| 4,3}

E 3 i 3
D-5 * Bicaeccumulation factors, fresh water, L/kg: 2 3 3
D-5 * Pb-210+D , fish * 3.000E+02 * 3.000E+02 * BIOFAC( 1,1)
D-5 * Pb-210+D , crustacez and mollusks * 1.000E+02 * 1.000E+402 * BIQFAC{ 1,2}
D,S 2 . 3 1 L)
D-5 * Ra-226+D , Fish 3 5.000E+01 * 5.CO0E+01 * BIOQFAC( 2,1).
D-5 3 Ra-226+D , crustacea and mollusks * 2.500E+02 ? 2.500E+02 * BIOFAC{ 2,2)
D..5 3 3 a a
D-5 3 Ra-2284+D , fish * 5.000E+01 ? 5.000E+01 * BIQFAC( 13,1)
D-5 2 Ra-223+D , crustacea and mollusks * 2.500E+02 ® 2.500E+02 * BIQFAC( 3,2)
D_S 3 3 E 3
D-5 3 Th-228+:3 , fish 3 1.00QE+02 * 1.000E+02 * BIOFAC([ 4,1}
-5 * Th-228+D , crustacea and mollusks * 5.000E+02 * 5.000E+02 * BIOFAC{ 4,2)
AR SSAR AR RN R AN SRR O S SRS DR A RIS R RN RN SRR S SRR R NSRS AR RS SRR IS EPRR NI BRI PHR NG SRS S CORA RN

#For DCFl (xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Bage Case means Default.Lib wfo Associate Nuglide contributions.
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site —Specific Parameter Summary

¥ User 1 * Used by RESRAD * Parameter
*  Imput 3 Default @ ¢

Menu 3 Parameter If different from user input) ? Name

RO11 * Area of contaminated zome (m**2) * 5.900E+05 ? 1.000E+04 * ' -—- ' AREA
R0O11 * Thickness of contaminated zone (ﬁl) * 3.048E-01 * Z.000E+0C0 * --- * THICKO
RO11l * Length parallel to aguifer flow {(m} * 4.880E+02 * 1.000E+02 2 --- * LCZPRQ
RO3I1 * Basic radiatidn dose limit (mrem/yr) * 2.500E+01 * 3.000E+01 ? - * BRDL
R011 * Time since placement of material {yr) ?* 4.500E+01 * 0.000E+00 * == *TI
R011 * Times for calcéulaticns (yr) * 1.000E+00 * 1.000E+00 2 --- T T( 2)
ROLl * Times for calculations (yr) 1 2.000E+00 2 3.000E+00 2 - * T{ 3)
RO11 * Times for caleculations (yr) > 5.000E+00 * 1.000E+01 * --- 2T o4)
R011 ? Times for calculations {yr) . 3 1.000B401 * 3.000E+01 3 - *7T( 5}
RO11 * Times for calculations (yr} > 2.000E+01 * 1.000E+02 * - > T( 8)
RO11 * Times for calculations ({(yr} 3 3.000BE+01 * 3.000E+02 ° -—— P T(T)
RO11 * Times for calculaticns (yr) 3 pot used > 1.000E+03 @ -- iT{ 8)
RO11 * Times for calculations (yi) * not used * 0.000E+00 * ' --- 3 T{ 9)
R011 * Times for calculations (yr) * not used * 0.0C0E+00 2 - 2 T(1g}

3 3 3 3 i 3
R(12 * Imitial principal radiomuclide (pCi/g): Ra-226 ! 4.200E-02 * 0.000E+00 ? - ? 81(2)
R012 ° Initial principal radiomuclide (pCi/fg}: Ra-228 2 3,400E-02 * 0.000E+00 @ --- 1 81(3)
R012 * Concentration in groundwatexr (pCi/L}: R=a-226 * not used 7 0.000E+00 °? - s Wil( 2)
ROL2 ? Concentration in groundwater {pCi/L): Ra-228 * not used * 0.000E+00 ? - :WL( 3)

s s s s s
R013 * Cover depth (m} * 0.000E+00 ?* D.DOOE+0Q0 2 -—- * COVERD
RO13 * Density of cover rn;aterial {g/cmx=*3) * net used 3 1.500B+00 * - 3 DENSCV
RO13 3 Cover depth erosion rate (m/yr) * not used * 1.000E-03 ° - B oyCev
R013 * Density of contaminated zone (g/cm**3) * 1,440E+00 * 1.500E+00 ? - 1 DENSCT
RO13 * Contaminated zone erasion rate {m/yr} * 1.000E-03 * 1.000E-03 ? - T VCZ
RO13 *® Contaminated zone total porosity > 4.500E-01 * 4.000E-01 ® . T TPCE
RO13 * Contaminated zone field capacity * 1.000E+00 = 2.000E;01 * - 1 FCCZ
RO13 2 Contaminated zome hydraulic conductivity (m/yzx) 2 4.310E+01 * 1.000E+01 * - 3 HCCE
R013 * Contaminated zone b parameter 3 9.075E+00 * 5.300E+00 ? ——— 1 BCZ
RO13 * Average annual wind speed {m/secg) : 4.500E+00 * 2.000E+00 * - 3 WIND
R013 * Humidity in air {g/m**23) 3 not used * B.000E+QQ » - : » HUMID
RO13 * Evapotranspiration coefficient 2 5.000E—Di > 5.-0DOE701 : - 3 EVAPTR
R0O13 ' Precipitation (m/yrx) . ? 8.763E-01 * 1.000E+00 ? - » BRECIP
RO13 ? Irrigation (m/yr) 2 Z.OOI'OE-Ol 3 2.000E-01 3 - 3 RI
RO13 * Irrigation mode * overhead 3 overhead @ -— * IDITCH
RO13 * Runoff coefficient * 4.000E-01 * 2.000E-Q1 * —-- 1 RUNOQFF
RO13 * Watershed area for nearby stream or pond {m**2) 3 2.590E+06 * 1_.000E+06 3 - 3 WARE'A
R0O13 * Accuracy for water/soil computaticns 2 1.000E-03 ?* 1.00QE-03 @ - - 1 EPS

3 3 El 1 ' 3
R014 : Density of saturated zone (g/cm**3) * 1.5C6BE+00 * 1,500E+D0 3 - * DENSAQD
R014 * Saturated zone total porosity * 4.000E-01 * 4.000E-01 * - . 1 TP3F
RO14 3 sSaturated zone effective porosity 3 3.200E-01 * 2.000E-01 @ - s EPSZ
RU14 * Saturated zone field capacity * 2.000E-01 * 2.000E-01 * - 1 FCSZ2
R014 ? Saturated zone hydraulic conductivity (m/vr) ? 5.550E+03 * 1.000E+02 ? - : 3 HCSZ
R014 * Saturated zone hydraulic gradient > 2.000E-02 3 2.000E-D2 3 - * HAWT
R0X4 3 Saturated zone b parameter * 4 _050E+00 ? 5.300E+00Q 2 - 3 BSZ
RO0l4 * water table drop rate (m/yr) 3 1.000E-03 * 1.000E-03 » - : YYT
RO14 * Well pump intake depth (m below water table} * 3.000E+00 * 1.000E+01 * --- 3 DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB) @ ND * ND 3 - * MODEL
RG12 3 Well pumping rate {m¥*3/yxr} * 2.500E+02 * 2.500E+02 * ——- 2 UW
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site-Specific Parameter Summary {continued)

3 User 3 3 Used by RESRAD *  Parameter

Menu 3 Parameter

3 Input * Default * (If different from user input} ? Narme

RO15 * Number of unsaturated zone strata 2 1 3 -—- 3 NS
RC15 * Unsat. zcne 1, thickness (m) * 2.000E+00 * 4.000E+00 ? -—= ' * H{1)
ROLS % Unsat. zone 1, soil density (g/cm**3) ? 1_440E+00 * 1.500E+G0 2 -—— + DENSUZ (1)
RO15 ! Unsat. zone 1, total porosity * 4.5Q0B-01 * 4.00Q0E-01 2 -—- * TPUZ (1)
ROLS ? Unsat. zone 1, effective porosity * 2.000E-01 ® 2.00CE-01 ? - * EPUZ (1)
ROLS ® Unsat. zone 1, field capacity * 2.000E-01 ? 2.000E-01 --- 3 FCUZ {1}
RO15 * Unsat. zeone 1, soil-specific b parameter 3 9.075E+00 3 5.300E+00 @ —-— * BUZ {1}
R015 * Unsat. zeone 1, hydraulic conductivity (m/yr) 3 4.310E+01 * 1.000E+Q1 3 -—— 1 HCUZ (1)

1 3 2 3 3
ROL5 ¢ Unsat. zone 2, thickness (m) * 9.700E+00 * 0.0CCE+00 3 --- * H{2)
RO15 * Unsat. zone 2, soil de;i.sity lg/cm**3} * 1.500E+00 * 1.500E+00 ? : - * DENSUZ{2)
RQ15 * Unsat. zone 2, total porosity * 4,000E-01 ?* 4.000E-01 3 --- 1 TPUZ{2)
RO15 ? Umsat. zone 2, effective porosity ?* 3.200E-901 » 2.000E-01 ? --- 3 EPUZ{2}
RO15 * Unsat. zone 2, field capacity 3 2.000E-01 ¥ 2.000E-Q1 * -—- * FCUZ(2)
RO1S * Unsat. zone 2, soil-specific b parameter * 4.050E+00 * 5.300E+00 ? - : BUZ(2)
R0O15 * Unsat. zone 2, hydraulic conductivity (m/yr) * 5.550E+03 3 1.000E+01 ? - * HCUZ(2)

N 3 H 3 H
R016 * Distribution coefficients for Ra-226 1 3 2 )
ROLE ¥ - Contaminated zone (cm**3/g) i 7.000E+01 * 7.000E+01 ? - 3 powuce{ 2)
RO16 * Unsaturated zone 71 {cm**3/g) - * 7.000E+01 * 7.000E+01 s - * DCNUCU( 2,1}
RO16 ? Unsaturated zone 2 (cm**3/g} * 7.000E401 * 7.000E+01 * - * DCNUCU( 2,2)
ROLE ? Saturated zone (cm**3 /g) * 7.000E+01 ? 7.050E+01 L --= 3 DCNUCS{ 2)
RO16 * Leach rate (/yr) 3 0.C00E+00 * 0.QDOE+0Q 2 1.176E-02 1 ALBACH( 2}
ROL6 *  Solubility constant ' - | 2 0.000E+00 > 0.000E+00 @ not used 3 SOLUBK({ 2)

2 ) EY a 3
RO16 * Distribution coefficients for Ra-228 3 2 B B
R0O16 3 Contaminated zone (cm**3/g} 2 7.000B+401 * 7.00QE+0Q1 * -~ 3 DCNUCC{ 3}
ROl6 3 Unsaturated zone 1 {(cm**3/g) 3 7.000E+01 * 7.000E+01 ? - * DCNUCU{ 3,1)
R0olg * Unsaturated zone 2 (cm**B/g)r 3 7.000E+01 * 7.000E+01 ? - 3 DCINUCU(. 3,2)
RO16 ? Saturared zone (cm**3/g) - * 7.000E+01 * 7.000E+01 2 - 3 DCNUCS( 3)
RO16 2 Leach rate (/yr) > G.000E+00 * 0.000E+0Q » 1.176E-02 ¥ ALEACH( 3)
ROl& 2 Solubility constant ? 0.000E+0C * (Q.00O0E+00D ? not used * BOLUBK({ 3)

2 f H 3 a
RO16 3 Distribﬁtion ceoefficients for daughter Pb-210 ! ? 3 2
ROIg 3 Contaminated zone {(cm**3/g) * 1.000E+02 = 1.000E+02 @ - s opowNucce{ 1)
R0l6 *? Unsaturated zone 1 (cm**3/q) * 1.000E+02 * 1.000E+02 * - * DCNUCU( 1,1}
RO1G * Unsaturated zone 2 {cm**3/g) : 1.000E+02 2 1.000E+(52 3 - . * DCNUCU{ 1,2)
RO1g 2 Saturated zome {cm**3/g) . % 1.000E+02 * 1.00QE+02 ? --- * DONUCS{ 1}
RO1G 2 Leach rate (/yr) 2 0.000E+00 * 0.0Q0E+00 ? 8.242E-03 * ALEACH( 1)
ROls 2 Solubility constant 2 0.000BE+00 * 0.COOE+00 @ not used * SOLUBK{ 1)

3 a 3 2 3
R01€ * Distribution coefficients for daughter Th-228 3 s 2 2
RO1lE 3 Contaminated zone (cm**3/g) * 6.000E+04 * 6.0COE+04 ¢ --- > DONUCC{ 4)
R0OL6 3 Unsaturated zone 1 (cm**3/g) 1 6.000E+04 * 6.000E+04 * - 1 DCNUCU( 4,1)
ROle = Unsaturated zone 2 {(cm**3/g) 1 6.000E+04 * 6.000E+04 3 - 3 DCNUCU{ 4,2)
ROle * Saturated zone f{cm**3/g) * 6.000E+04 > £.000E+D4 3 --- 3 DCNUCS({ 4)
ROL6 *  Leach rate {(/yr) * 0.000E+D0 * 0.000E+00 ° 1.378E-05 * ALEACH( 4)
RG16 *  Solubility constant . * 0.000E+00 * 0.000E+00 ° not used * SOLUBK({ 4)

RO17 * Inhalation rate {m**3/yr) 3 B.400E+03 ? 8.400E+03 ° - 3 INHALR
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Site-Specific Parameter Summary {continued)

3 User 3 2 Used by RESRAD 3 Parameter

Menu * Parameter 3 Input * Default =2 2 Name
RO17 * Mass loading for inhalation (g/m*+*3) * 1.C00E-04 * 1.000E-04 3 -—- 3 MLINH
RO17 * Exposure duration * 7.000B+01 ? 3.000E+D1 ? [ 1 ®D
RO17 * Shielding factor, inhalation ? 4.000E-01 * 4.000E-01 * - 3 SHF3
R017 2 shielding factor, external gamma * 7.000E-01 ° 7.000E-01 @ - * SHF1
R01l7 * Fraction of time spent indoors ' 3 5.000BE-01 * 5.000E-01 * - 3 FIND
RO17 * Fraction of time spent outdoors {(on gite) 3 2.500E-01 7 2.500E-01 * - 3 FOTD |
RO17 ' Shape factor flag, external gamma 2-1.000E+0Q * 1.000E+00 * -1 shows non-circular AREA. 3 FS
R017 * Radii of shape factor array {used if FS = -1): : El 3 i
RO17 Outer anmular radius (m), ring 1: ? 5.467E+01 * 5,000E+01 ? - 3 RAD SHAPE( 1)
RO17 2 Outer annular radius (m}, ring 2: * 1.093E+02 * 7.071E+01 3 --- * RAD_SHAPE({ 2)
ROL7 * Cuter annular radius {(m), ring 3: * 1.640E+02 * 0.Q00E+00 ° -—- ° RAD_SHAPE( 3}
RO17 * Outer ammular radiusg (m), ring 4: ? Z2.187E+02 * 0.DOOE+CO 3 -— * RAD SHAPE( 4)
RO17 * . Outer annular radius {m}, ring 5: * 2.733E402 = 0.000E+00 ? - ! RAD SHAPE( 5)
RO17 3 Outer annular radius (m), ring 6: * 3.280B+02 ' 0.000E+00 3 --- 3 RAD_SHAPE( &)
RO17 ? Outer annular radius (m}, ring 7: 3 3.827E+02 ? 0.000E+0Q ° - * BAD SHAPE( 7)
RO17 3 Quter annular radius {(m), ring 8: * 4.373E+02 * 0.000E+0Q 2 --- * RAD_SHAPE{ 8)
RO17 ? Outer annular radius (m}, ring 9: 3 4.320E+02 ? D.00DE+00Q ? --- . * RAD SHAPE({ 9)
ROL17 *  Quter annular radius (m), ring 10: * 5.467E+02 * 0.000E+00 * --- * RAD_SHAPE(10)
RG17 2 Quter annular radius (m}, ring 11: ) > 6.013E+02 * D.Q0CE+D0 * --= * RAD SHAPE(11)
RQ17 ? Outer annular radius {m}, ring 12: ’ * 6.560E+02 * 0.000E+00 -—— 3 RAD SHAPE(12)
3 a F ) E
R0O17 * Fractions cof annular areas within AREA: 3 3 3 3
R017 ° Ring 1 * 1.000E+00 2 1.000E+0Q ® - * FRACA( 1)
RO17 3  Ring 2. : 1.000E+00 3 2.732E-01 @ --- * FRACA{ 2)
RO17 * Ring 3 * 1.000E+00 * 0.000E+C0 * - 3 FRACA( 3)
R0OL7 ° Ring 4 3 1,C00E+00 % 0.000E+00 * .- * FRACA{ 4)
RO17 3 Ring & * B.S00E-01 * 0,000E+00 ? --- : * FRACA{ 5)
RO17 * Ring & 3 65.000E-01 * {.000E+0Q * - * FRACA[ &)
RO17 ° -Ring 7 3 4.800F-01 * 0.000E+00 $ - > FRACA{ 7)
R017 3 Ring 8 * 4.100E-01 * 0.000E+00 ° - > FRACA{ 8)
RO17 * Ring 9 * 3.500E-0L * 0.0CCE+00 2 . * FRACA{ 9)
RO17 * Ring 10 * 3.100E-01 * 0.000E+00 * ' - * FRACA(10)
RO17 *  Ring 11 : * 2.800E-01 ? 0.000E+00 ° J— 3 FRACA(11)
RO17 ° Ring 12 *> 7.900E-02 * 0.000E+00 ? -—— 3 FRACA(12)
3 k) 2 3 3
R0la * Fruits, vegetables and grain consumption [kg/vr) ® 1.60G0E+02 * 1.600E+02 ° —-- 3 DIET(1)
R018 * Leafy vegetable consumption (kg/yr) 3 1.A00E+01 * 1.400E+01 ? --- 3 DIET(2)
RO18 * Milk consumption [(L/yr) * not used * 9.200E+01 ° - 3 DIET(2)
R018 * Meat and poultry consumption (kg/yr) * not used * §.30CE+01 ? --- 2 DIET (4}
RG18 ? Fish consumption (kg/yr) * not used ' 5.400E+00 @ - > DIET(5)
R018 ?* Other seafood consumption (kg/yx) ? not used * 9.000E-01 °? --- 3 DIET(&)
RO18 ?* Soil ingeétion rate (g/yr) > 3.650E401 ' 3._650E+01 ? - 3 g0IL
ROLE * Drimking water intake (L/yr) . ? 5.100E+02 * 5.100E+02 * - I DWT
R0O18 * Contamination fraction of drinking water * 1.000E+00 ? 1.000E+00 ? --- * FDW
R018 ? Contamination fraction of household water * 1.000E+30 * 1.000E+00 ? -~ * FHHW
RO18 * Contamination fraction of livestock water * not used ?* 1.000E+00 * --- T FLW
ROLEB * Contamination fraction of irrigation water * 1.000E+00 * 1.00QE+00 * --- 5 FIRW
ROLE * Contamination fraction of aguatic food * not used * 5.000E-01 ? - * FRO
RO18 * Contamination fraction of plant focd -1 3-1 3 0.500E+00 3 FPLANT
R018 * Contamination fraction of meat * not used -1 } - 3 FMEAT
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Summary : Joliet City
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Site-Specific Parameter Summary {continued)

Y 3 User : 3 Used by RESRAD * Parameter
Menu * Parameter H Input * Default * (If different from user input) 2 Name
ROL8 * Contamination fraction of milk * not usged 3-1 B --- ? FMILK

a El a E) a
R01S8 3 Livestock fodder intake foxr meat (kg/day) 3 not uged * 6.B00E+0Q1 * - 3 LFIS
RO15 ? Livestock ﬁoddef intake for milk (kg/day) ? not used ? 5.500E+01 2 -—- * LFI6
R0O19 * Livestock water intake for meat (L/day) * mot used * 5.000E+01 @ --- * LWIS
ROLY * Livestock water intake for milk (L/day} * not used ? 1.600E+02 3 -—- * LWIs
R0OLY * Livestock s0il intake (kg/day) 3 not used 2 S5.000E-01 3 --- * LSI
R019 * Mass loading for foliar deposition {(g/m*+*3) * 1.000E-04 2 1.000E-04 2’ -—- 3 MLFD
R0O1% ? Depth ¢f scil mixing layer (m) * 1.500E-01 ? 1.500E-01 ? --- * DM
R0O19 * Depth of roots (m) * 9.000E-01 * 9.000E-01 3 - s DROOT
R0O19 * Drinking water fraction from ground water > 1.000E+00 * 1.000E+GO ? --- * FGWDW
ROL2 * Household water fraction from greund water * 1.000E+00 3 1.000E+00 2 - » FCWHH
R019 * Livestock water fraction From ground water ! not used ?* 1.0C0E+00 ? --- 3 FGWLW
RO19 * Irrigaticn fraction from ground water # 1.000E+00 * 1.000E+0Q * -—- ! FGWIR

3 3 3 E 3
RSB * Wet weight crop vield for Non-Leafy (kg/m**2) * 7.000E-01 ? 7.000E-01 * o 1 YV(1)
R19B * Wet weight crop yield for Leafy (leg/m**2) * 1.500E+00 * 1.500E+00 ? -—= 3 Yv{z)
R19B * Wet weight crop yield for Fodder (kg/m**2) ! not used * 1.100E+00 @ --- YV (3}
R198 * Growing Seascn for Nen-Leafy [years) > 1.700E-0l * 1.700E-Q1 * - @ TE(1)
R19B * Growing Season for Leafy {years) * 2.500E-01 ® 2.500E-01 @ --- * TE({2)
R1SE ? Growing Season for Fodder (years} * not used * B.Q00E-0Z ? -—- 3 TE(3)
R1SB ° Translocation Factor for Non-Leafy * 1.0Q00E-01 * 1.000E-01 3 - 2 TIV{1l)
R19B * Translocation Factor for Leafy * 1.000E+00 * 1.000E+00 ° - T PIV(2)
Ri9B * Translocation Factor for Fodder * not used ? 1.000E+0Q @ - 2 TIV{3)
R19B * Dry Foliar Intercepticn Fraction for Non-Leafy 3 2.500E-01 ? 2.500E-01 * - * RDRY({1)
R198 * Dry Foliar Interception Fraction for Leafy * 2.500E-01 ? 2.500E-01 * --- 3 RDRY (2)
R1SE * Dry Foliar Interception Fraction for Fodder * not used * 2.500E-p1 ? --- : RORY(3)
R15B * Wet Foliar Interception Fraction for Non-Leafy 2 2.500E-01 * 2_500E-01 * ——- * RWET (1)
R1SB * Wet Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500E-01 °? - ? RWET(2}
R13B * Wet Foliar Interception Fraction for Fodder * not used * 2.500E-01 ? ' .—-u - RWET (3)
R19B ? Weathering Removal Constant Ffor Vegetation 2 2.000E+01 * 2.000E+D1 2 - 7 ? WLAM

H s 3 s N
Ci4 * C-12 concentration in water (g/cm**3) * not used * 2.000E-05 ? - * C12WTR
Cl4a * C-12 concentration in contaminated soil {g/qg) * not used 1 3.000E-02 ? _—— 3 01203
Cl4 »° Fraction of vegetation carbon from scil ? not used * 2.C00E-02 :® - 1 (C80IL
Cl4 * Fraction of vegetation carbon from air * nok used * 5,800E-01 * -—- 3 CAIR
Cla @ C-14 evasion layer thickness in soil (m) * not used * 3.000BE-01 * --- T DMC
Cl4 » C-14 evasion flux rate from soil (1/sec) > not used 2 7,.000E-07 ° - 3 EVSN
Cl4 3 C-12 evasion flux rate from secil {1/sec) * not used * 1.000E-10 ? - * REVSN
Cl4a * Fraction of grain in beef cattle feed ? not used ?* 8.000E-01 °* --- * AVFCG4
Cl4 ?* Fraction of grain in milk cow feed * not used * 2.000E-01 * - T AVERS

2 3 2 s 3
STOR * Storage times of contaminated foodstuffs {days): ? 3 ? 2
STOR ? Fruits, non-leafy wvegetables, and grain 3 1.400E+01 3 1.400E+01 » - 3 STOR_T(1)
STOR 3 Leafy vegetables * 1.C0DE+0Q0 ? 1.000E+GQ ° - I STOR T(2)
STOR * Milk * 1.000E+00 * 1.000E+00 2 ) - * STOR T(3)
STOR @ Meat and poultry * 2.000E+01 ? 2.000E+D1 = --- * STOR_T(4)
STCR *  Fish 3 7.000E+00 * 7.000E+00 ? - 3 STOR_T(5)
STCR * Crustacea and mollusks * 7.00Q0E+00 * 7.000E+0Q 2 -—- ? STOR_T{6)
STOR * Well water * 1.000E+00 * 1.000E+00 * - * STCR T{7)
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Site-Specific Parameter Summary (continued)

H 3 User 3 3 Used by RESRAD " * parameter

Menu * Parameter i input * Default = (If different from user imput) 3 Name

ARARAR

STOR 3 Surface water ? 1.000E+00 * 1.000E+00 2 -—- * STOR_T(8)

STCR * Livestock fodder - . 2 4.500E+01 -* 4._.500B+01 * == 3 STOR T{9)
N , , . ) M
R021 * Thickness of building foundation (m) # 1.016E-01 * 1.S00E-01 3 - 2 FLOOR1
R021 ? Bulk density of building foundation {g/cm*#*3) ® 2.403E+00 * 2_400E+00 3 ) —-——- * DENSFL
R0O21 * Total porosity of the cover material 3 not used * 4.000E-0L 3 ' e 3 TECV
RO21 * Teotal porosity of the building ‘foundation * 1.000E-Q1 3 1.0C0BE-01 2 ——— 3 TPFL
R021 ? Volumetric water content of the cover material * not used * 5.CO00E-02 2 - I PH200V
R021 * Volumetric water content of the fqundatian‘ * 3.CQ0E-02 * 3.000E-02 3 -— * PHZCOFL
R021 * Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 2 in cover material P not used 3 2.000E-06 3 ) -—- 1 DIFCY
ROZ21 3@ in foundation material ? 3.000E-07 * 3.000B-07 2 ’ -—- * DIFFET.
RO21 * in contaminated zone soil * 2.000E-06 * 2.000E-06 3 -——— 3 DIFCZ
R021 * Radon vertical dimension of mixing {m} * 2.000E+00 * 2.000E+00 2 - 3 HMIX
ROZ1 * Average building air exchange rate (1/hr) ® 3.000E-01 * 5.000E-01 * --- 3 REXG
R021 * Height of the building {room} (m} * 2.50CE+00 * 2.500E+QQ * - 1 HRM
RO21 ° Bull@ing interior area factor . > 8.0008-02 * 0.000E+00 3 -—- > PAT
RO21 ?* Building depth below ground surface [m} *-1.000E+00 *-1.000E+00 * code computed {time dependent) * DMFL
RO21 ? Emanating power of Rn-222 gas 2 2.500E-01 ® 2.500E-01 ° - » BMANA (1)
R0O21 * Emanating power of Rn-220 gas * 1.500E-01 * 1.500E-Q1 ?* -—— ) : EMANA{2)
3 a k] 3 3
TITL * Number of graphical time points 4 32 2 -—= : —— 1 NPTS
TITL 3 Maximum nunber of integration points for dose 2 17 2 -—- i [ 3 LYMAX
TITL * Maximum number of integration peints for risk 3- ,513 3 - 3 R i : KYMAX

1 -- external gamma 2 active
2 -- inhalatiohr {w/c radon): ackive
3 -- plant ingestion 3 active
4 -- meat ingestion 3 suppressed
5 -- milk ingestion 2 suppressed
6 -- aquatic foods 3 suppressed
7 -- drinking water ) a active
8 -- soil ingestion 3 active
8 -- radon 2 active
Find peak pathway doses 3 active
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File

Version 6.4

Joliet City

T« Limit = 180 days

11/11/2009

1G:067

: H:\HOMF\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Contaminated Zone Dimensions

.,

‘Area: 590000.00 s&gquare meters

Thickness:

Cover Depth:

Total Mixture Sum

t {years): 0.D00E+0Q
TDCSE{t}: B8.617E-01
Mit): 3.447E-02

Maximum TDOSE(t): 8.842E-01 mrem/yr

Radio-
Nuclide

Nuclide

Total

Radio-
Nuclide
Nuclide
R
Ra-22¢

ILTITE]
Total

*Sum of

0.30 meters

0.00 meters

Initial Soil Concentrations, pCifg

o
Ra-226 4.200E-02
Ra-228 3.400E-02

Total Dose TDOSE(L), mrem/yr

Basic Radiation Dose Limit =

1.000E+00 2.000E+00 5.Q00E+Q0
8.827E-01 8.829E-01 B.336E-01 7
3.527E-02 3.532E-02 3.334B-02

at t

= 1

1.000E+01 2.000E+01
.206E-01 5.718E-01
882E-02 2.287E-02

2.

2.500E+01 mrem/vr

575 i 0.003 years

Page 9

3.000E+01
4.8731E-01
1.949E-02

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)

Ground

N .

mrem/yr fract.

2.644E-01 0.2981
1.784E-01 0.2018

4.428K-01 0.5009

As mrem/yr and Fraction of Total Dose At t = 1.575E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalatien

J— .

mrem/yr Eract.

o 2
1.755E-05

ARRRER
0.0000
2.316E-04

0.0003

2.491E-04 0.0003

mrem/yr fract.

AAAAARARA AAAAAR
3.174E-01 0.358%
€.906E-023 00,0078

3.243E-01 0.3567

Total Dose Contributions TDOSE(i,p,t)

Water
fsmmsEssESssasn
mrem/yr fract.
B s s
0.000E+00 0.0000
0.G00E+00 0.0000

IIIIIIIII
0.0C0E+C0 0.0000

IITIII

Plant
P

mrem/yr fract.

6.911E-02 0.07B2
4.434E-02 0.0502

1.135E-01 0.1283

for Individual Radionuclides

Meat
o MM N o mmoem

mrem/yr frace.

0.000E+CQ0 0.0000

0.000E+00

0.0000
Iffifs

0.00CE+00 0.0000

{i) and

As mrem/yr and Fraction of Totdl Dose At t = 1.575E+00 years

mrem/yr Eract.

e m s aw s
0.000E+00 0.0000

0.C00E+00 0.0000°

0.000E+00 0.0000

Water Dependent Pathways

Radon

.

mrem/yr fract.

. s = e
0.000E+00 0.0000
0.000E+0GC 0.00060

G.000E+00 0.0000

all water independent and dependent pathways.

Plant

S e ek

mrem/yr Efract.

Meat
BE R s s m

mrem/yr fract.

AAARRAMAR fi
0.D00E+00 Q.

0.000E+00 ©
ITTfifiit
0.000E+00

Milk
B e s e

mrem/yr fract.

0.000E+00 ¢,0000
0.000E+0Q0 0.0000

0.000E+00 £.0000

Pathways (p)

Milk

P ; .

wrem/yr fract.
B R smE R mmam e
0.000E+00 0.0000
¢.000E+Q0C 0.0000

0.C00E+00 0.0000

8o0il

ARARAARRARAARARA

mrem/yr fract.
RAABAARAR RARRAR
L1.992E-03 0.0023
1.260E-03 0.0015
TPETFEET fiffdi
3.352E-03 0.0038

All Pathways*

s e e e
mrem/yr fract.
e xmarwas e ecsms
6.5258-01 0.7384
2,313E-01

0.2616
111171
8.842E-01 1.0000
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180 days

11/11/200%
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Page 10

Summa ry Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributions TDOSE(i,p,t} for Individval Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathwayszs {Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Seil
Radio- AAARAARARAAARARA ARAAARAARARRARAA AZRARARRRARAARAR AAAAARRRAAARARAA AARRARAAAARAARAA AAAARRARAAARAAAR ARARRKARARAARAAA
Nuclide mrem/yr Efract. mrem/yr fract. mrem/yr fract. mrem/yr E£ract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARARAR ARRRRARAR RARARA AARARAARR AARARA AAARARAAA ARAARA ARAARARAA ARARAR ARRARGARA BRARAR AAARAARAR ARAARA AARAAAARA RARARR
Ra-226 2.697E-(Q1 0.3129 1.5%4E-05 0.0000 3.2435E-01 0.3765 6.654E-02 0.0772 0.000E+00 0.0000 0.000E+00 0.0000 1.837E-03 0.0019
ka-228 1.411E-01 0.1637 8.406E-05 0.0001 2.358E-03 0.0027 5.451E-02 0.0833 O.00CE+00 §.0000 0.000E+CQ 0.0000 1.373E-03 0.0016
TEIITTE TIfTIITIT IFEITTT FEPfifssfsr PIffff IfTfFI147 IFEEff SPLTTTT1f ITEf8f SEPIf1971 ITIiff (RfIPP1%% fTL1f7 FETITFTTT £PIITL
Tetal 4.107E-01 ©.4766 1.000E-04 0.0001 3.268E-01 0.37%3 1.211E-01 ©.1405 0.Q00E+00 0.C0000 0.000E+00 0.0000 3.011E-03 ©.0035
Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio- AAAARAARARRABARR ARAARARAAAAARARR ARRRAARRAREAZARA ARAAANUBAARARAR ARARAAAARAZAAARA BARARARRARARARAR EAAARRRAAAAAABRARA
Nuclide wmrem/yr £fract. mrem/yr fract. mrem/yr fract. mrem/yvr Eract. mrem/yr fract. mrem/yr fract, mrem/yr fract.
ARRAAAA AAARARARE AARRAR AARARAKAR AAAARA AARAARAAR RAARAR ARARAAAAA ABAARA ARAAAARAR RERARR AREAAARAR AARAAA AAAAAAARA ARAAAR
Ra-226 0,.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+D0 0.0000 6.623E-01 0.7686
Ra-228 0.000E+00 0.0000 ©0.000E+00 0.0000 0.00CE+00 0.0000 0.000E+00 0.0000 Q0.000E+D0 0.0000 0.000E+00 0.0000 1.994E-01 0.2314
TITTP1T ITITITET FTITIF IITTRIfif foffft I57iffiff ffifif TIETfi83% f1118F TTTR£315% f1778% $EEFfffit ITITIT TETIIL83F frifit
Total 0.000E+0C ©.0000 '0.000E+00 0.000¢ 0.CO0E+0C 0.00C0 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.617E-01 1.0000

*3um of all water independent and dependent pathways.
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Summasry : Joliek City
File : H:\HOME\400001 HEALTH PHYSICS\JCOLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TDOSE(i,p.t} for Individual Radionuclides {i) and Pathways (p)}
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon}

Ground Inhalaticn Radon Plant Meat - Milk
Radio- ARARAAAAAAARAARA AAAAAAAAAARAARAA ARAEAARAAARAARAE AEARRARKEAEEARAS RARSERHEERERZRnd S48 6o sassssssss
Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract. mrem/yr fract.
'_..._._...__ o ome o se nnoar o e e e Ey E T I TR TR TS G g DN I o= om oo P oo om oo S =y S M d . T ,...‘ ........ e ar e v e

Ra-226  2.663E-01 0.3020 1.698E-05 0.0000 3.199E-01 0.3620 &.823E-02 0.0774 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 1.702E-01 §.1931 1.92BE-04 0.0002 5.707E-03 0.0065 4.785E-02 0.0543 0.000E+00 0.0000 0.00CE+CC 0.0008

ITTEFTTT FEITIIEIET ITTIFE IETTIFTED FIT75%7 IMfiff1%f FEfIff IFif8ffif T11ffF ITTTTiiif ITifff TTITITiif fTfiif
Total 4.365E-01 0.4951 2.098E-0G4 0,0002 3.256E-01 0.3593 1.161E-01 0.1317 0.000E<00 G.0600 0.000E+00 0.0000
Total Dose Contributicns TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant -Meat Milk

Radic- AAAARAAAARAARARZA ARAARARARARAARAR AARARRARARREARRAK AARRARRRRAAAAARAR AMARARARARAARARA ARARRAARAARAAARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frackt. mrem/yr Efract. mrem/yr fract.
ARARRAR ARRRAAARA AARAKR AAARRRAAR RAAAAA AMMAKARAA ARABRAR AARRAAAAA BARARA AARARARRR ARERAR AARAARARA ARARGA
Ra-226 0.000E+00 0.0000¢ O0.008E+00 0.0000 0.000E+00 0.0000 G .000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000 0.000E+030 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C0.0000
IITITTT IIETITIFT TIT0IT  FIRTILLET DPEEFY IRTE1FFFF RLTITf  TTIDFEEff TT191%7 TIETTEEff IfTI11 ffffifisi Piiift

0.0 C.Q00E£00 0.0000

Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0Q000 0.000E+00 0.0000 0.000E+00 0.0D000

*sum of all water independent and dependent pathways.

Soil

P,
mrem/yr fract.
ARRAARAAR ARARAR
1.866E-03 0,0021
1.382E-03 0.0016
TIIITITIT TIffif
3.248E-03 0.0037

A1l Pathways*
f s mm sk e um s

mrem/yr fract,
we s omes s pma
6.564E-01 0.7444
2.253E-01 0.2556
TEI7T158T $1118F
8.817E-01 1.00600
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Summary Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i} and Pathwayg (p)
As mrem/vr and Fraction of Total Dose At £ = 2.000E+00 Years
Water Independent Pathways (Inhalation excludes zadon)
Ground Inhalation Plant Meat Milk
Radio- ARAAARARRARRRRAA ARAAZAARAAAARRAAR ARARARARARBAARAA AAARRAARRARRARAR ARAARARARRARARAA
Nuclide mwrem/yr Ffract. mrem/yr Eract. mrem/yr fract. mrem/yr Efract. mrem/yr fract. mrem/yr frackt.
Ra-226 2.630E-01 0.257% 1.796E-05 0.0000 3.155E-01 0.3573 6.973E-02 0.0790 0O.000E+00 0.0008 0.000E+00 0.0000
Ra-228 1.815E-01 0.2056 2.518E-04 0.C003 7.534E-03 0.0085 4.1%91E-02 0.0475 O0.000E+00 0.0000 0.000E+00 0.0000
ITITILL TIITITINT ILIT17 PITPT887% I3If¥3% FI9777D77 FTffif ITIFffisf f1ifif ITITTILE9T 1317717 IIf7111fF $1iift
Total 4-446E-01 0.5035 2.6%8E-04 0.0003 3.230E-01 0.3658 1.116E-01 0.1265 0.000E+00 0.0000 0.0CGCE+00 0.0000
Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose AL L = 2.000E+00 years
Water Dependent Pathways
Water Fish Radon Flant Meat Milk

Radio- ARARRARAAAARAARA AARARAARAAARARRR ARRARARFAAARAAAA AARARARARAARARAR AAAARARARAAARAAZ ARARRAARARAARRAR
Muclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.D0CE+00 0.0000 0.000E+00 0.0000 0.C0DE+00 0.0000 0.000E+00 0.0C00
Ra-228 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0C000 0.000E+OO 0.0000 C.0COE+00 0.0000 O0.0COE+00 0.0000
B A A 0 O A 9 A IIII1594% $E1887 IITITE187 TFITTT IFPSR11fF fP9191 LITRfffTi Iiifis
Total 0.000E+00 0.0000 0.000E+00 0.000G 0©.000E+00 0.0000 0.000E+G0 0.0000 C.COOE+CO 0.0000

0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

Soil

s
mrem/yr Ffract.
Sy EsE Ty = xumus
2.082E-03 0.0024
1.335E-03 ©£.0015
IITTIITET fififf
3.418E-03 0.0039

All Pathways

e R RN s sEssEna
mrem/yr fract.

6.503E-01 0.7366
2.326E-01 0.2634

ITTITIEEE fiTiEs
8.829E-01 1.0000




RESRAD,

Summary
File

Radio-

Nuclide

IIITIII
Total

Radioc-
Nuclide
pmum sy
Ra-226

Ra-228

1fFif s
Total

*Sum of

Version 6.4

Jeliet City

T« Limit =

180 days

11/11/200%

1¢:07 Page 13

H: \HOME\ 400001 HEALTH PHYSICS\JOLIET\RESRADWJOLIEY.RAD

Total Pose Contributions TDOSE(i,p,t) for Individual Radicauclides {i) and

Ground
SEEEsasmmisssszs
mrem/yr £fract.
Res s s msr masas
2.533E-01 D0.3039

1.640E-01 0.1967

4.173B-01 0.5006

Total Doge Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and

Water

P

mrem/yr fract.

.
0.000E+0¢ 0.0000
0.00060
PIITff

0.0000

0.000E+C0

IIfifiiis
0.000E+00

all water

Ag mrem/yr and Fraction of Total Dose At t

= 5.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

mrem/yr fract.
i mmmrwman mammas
2.057E-05 0.0000
0.0003

2.768E-04

IIIILIITIY

2.974E-04 0.0004

mrem/yr fract.
M man s msmsms
3,024E-01 0.3628
8.350E-03 0.0100

IIIIII

LTIIIXIITEIT
3.107E~-01 0.3728

Plant

R ma m

mrem/yr fract.

0.0882
0.0337
fiffft
0.1218

7.348E-02
2.807E-02

1.016E-01

mrem/yr fract.

wm
0.000E+00 ¢.0000
0.000E+00

IIIIIT

0.00CE+00 0.0000

As mrem/yr and Fraction of Total Dose At £ = 5.0C0E+00 years

Fish
r o pm s s sws
mrem/yr fract.
smsnais o rmamms
0.000E+00 0.0000

0.000E+GO 0.0000

0.000E+00 0.0000

Water Dependent Pathways

Radon

G EEEm mmmpsg s

mrem/yr fract.
o m s
0.000E+00 0.0000
0.Q000E+00 0.0000

0.000E+00 '0.0000

independent and dependent pathways.

Plant
mrem/yr fract.
ARRARAZAAR ARRAAA
0.000E+00 0.0000
0.000E;UU 0.0000
IIIEIETiE Ifiint

s ¢

0.000E+ - Q000

fract.

mrem/yyr

0.000E+DD
0.000E+GO
TIITZfE8s 1Effef
0.000E+00 0.0

Pathways (p)

Milk

- N

mrem/yr  fract.

ARARAZAAA RAAAAR
0.080E+00 0.0000

G.400E+00 0.0000

0.000E+00 0.0000

Pathways (p)

mrem/yr Efract.

Mo s sms ks
0.000E+00 0.000¢

0.000E+00 ©.0000

0.000E+00 0.0000

Seil
AAAARABMDAAAARRRR
mrem/yr
AARARRERA ARAAAR
2.662E-03 G.o0032
1.059E-03 0.0013
ITITITEiT fifs
3.722E-03 0.00

fract.

I
4

[E Y

All Pathways*
.
mrem/yr fract.
&.319E-01 0.7580
2.017E-01 ¢.2420

B8.336E-01 1.0000
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H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose AL © = 1.000E<CL years

Water Independent Pathways (Inhalation excludes radon)

Summary Joliet City
File

Ground Inhalation
Radio- AARAAAAAAAAAAAAL AAARAAZARAARAAAA
Nuclide mrem/yr fract, mrem/yr fract.
g EEE RERRSESER REREEH KRS ESEore ek s
Ra-226 2.37%9E-CGl 0.3302 2.393E-05 0.0000

9.%31E-02 0.1378

Ra-228

1.810E-04 0.0003

2.049E-04 0.0003

Raden

P, 2

mrem/yr fract.

st cmsn xenann
2 .B13E-01

5.475E-G3 0.

I
2.872E-01 0.

Plant
fmr A EssnE e
mrem/yr fract.
o nwwsmn mearas
7.757E-02 0.1076

1.431E-02 0.01%%

2.187E~02 0.1275

Meak
RR AR m o

mrem/yr fract.

SEEEARERE SEEENE
0.00DE+00 0.0000
0.0Q00E+00 0.000¢
ITTLITI9E fEE11%
0.000E+00 0.0000

Milk
hm e s s E s Ea e

mrem/yr fract.

EEESszsma sraauc
0.000E+00 0.0000
0.000E+00 0.0000
111t
0.000

IffIifiii
(11

I
0.000E+ 0

Total Dose Coﬁtributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}

Total 3.372E-01 0.4680
Water
Radio- ARARARRAAARAAARA

Nuclide mrem/yr fract.

B s s s mamcowa s

Ra-226 0.000E+00 $.0000
Ra-228 0.000E+00 6.0000
IIf29fF fITTTITIT fifiif
Total  0.000E+00 0.0000

*Sum of all water

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Fish
o s

mrem/yr fract.

mEma s apdana
0.000E+0Q
0.0000

FIiiis
0.00

0.000E+00

IIIIIIIIT
0.000E+00 0.0000

independent and dependent

Water Dependent Pathways

Radon

ARAMAAADRARARRRR
mrem/yr fract.
T A
0.00CE+00 ©.0000
0.C00E+G0 0.0000

Q.00CE+0C 0.0000

pathways.

Plant

R R s EEEHE s

fract.

mrem/yr

0.00CE+00 0.0000
0.000E+C0 0.0000

FIifiizit fffiff
0.000E+08 0.0000

Meat
e s oo

mrem/yr fract.

O T,
0.0Q0E+00 0.0000
0.000E+00 0.0000

0.000E+00 ©¢.000C

Milk
e o o
mrem/yr fract.
0.000E+00 ©.0000
0.000E+00 0.0000
ITffifiss
G.000E+00 ©:0000

IIIITI

Soil
s e m o e

mrem/yr fract,

3.426E-03 0.0048
6.040E-04 0.0008

4.030E-03 0.0056

All Pathways*
ARARRARARAAARAAR
mrem/yr
pafosnsin wesuny
&.007E~-01 0.8336
1.18%E-01 ¢.1662
ITETTEE5F 187711
7.206E-01 1.0000

fract.
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Surmary : Joliet City
File : H:\HOME\ 400061 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TLOSE(i,p,t) for Individual Radionuclides {i) and Pathways (p}
As mrem/yr and Fraction of Total Dose At t - 2.000E+0L1 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Raden Meat
AAAAARAABRRRAAARR
Nuclide wmrem/yr fracc. mrem/yr Fract. mrem/yr .fract . mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract,
ARARAAR AAARRARAS AZREHE . SRk svsmnc eoma.. FARARAARA ARARSE RESssscss somp.. REARARARR RESNEFR Srouscconw AARRAR REEEEERES 5ewens
Ra-226 2.098E-01 0.3669 2.731E-05 0.0000 2.445E-01 0.4275 , 7.973E-02 0.1394 0.000E+00 0.0000 0.00BE+05 0.0000 4.367E-03 0.007¢
Ra-228 2.796E-82 0.0489 5,243E-05 0.0001 1.587E-03 0.5028 3.687E-03 0.00g4 0.000E+0Q ¢.0Q000 0.000E+00 G.0000 1.672E-04 0.0003
ITITI8T TEE58F759F f8e71 TITTE8597 3774t TITIFEETE 17872 TITITI35T Fi87ss TITITEFTT fFfisse IITFTET9T firiss IT11ffit iffﬁi
Total 2.378E-01 0.4158 8.024E-05 0.0001 2.460E-01 0.4303 8.342E-02 0.145%9 0.000E+G0 0.0000 0.000E+Q0 0.0000 4.534E-03 0.0079

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuciides (i) and Pathways (p)
As mrem/yr ang Fraction of Total Dose At £-= 2.000E+01 years

Rater Dependeant Pathwayg

Plant ' Meat All Pathwayge
Radio. AR A A A AR R A AR RRARRE  BEFisfns s cnan e S T R A e ey
Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, nrem/yr  frapt . nrem/yr fract. mrem/yr fract.
B un w AT LR T AAR R AR PSR wnwmn T R I R RRAE RN ey o R I Tt T

VE+00 0.000¢0 5.384R_01 0.9415
0E+00 ©.0000 3,.346E-02 0.0585
TI157 fifify IITI51751 i85t
CE+(¢ 0.0000 5.712E-01 1.0000

Ra-226 0.000E+Q0 0.0000 0.000E+0D0 0.0000 0.000E+GH 0.0000 ©.000E4GO 0.0000 0.000E+00 ©.0000 0.0
S000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0

T IIIET frifffiif ITITIT IITIL978f fi7ifsf ifi
C 0.0000 0.000E+GO 00500  0.000E+00 0.0000 o

Ra-228 0.000E+00 0.0000 0.000E+00 0.0000

)
IITIITY ITETFi7%f T1fiif IITITIITT TI387f fiifies
Total — 0.000E+00 0.0000 0.000E+00 0.0000 0.000

(=

Y

*Sum of all water independent and dependent pathways .




RESRAD, Version 6.4

Sunmmary Joliet City
File H:\HOMEY4 00001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributicns TDCSE(i,p,t) for Individual Radionuclides {i} and
As mrem/yr and Fraction of Total Dose At t = 3.000E<01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant
Radic- ARAAAAAAAARARAAA R RN R EERRE S aE R s smmm e mme e
Nuclide wmrem/yr fract. mrem/yr Erack. mrem/yr fract. mrem/yr fract.
RAARRAS RREERAAEE RARRER ERRRENHAR BNESSES RensREmen memams e E ke e oo e
Ra-226 1.849E-01 0.3795 2.909E-05 0.0001 2.119E-C1 0.4348 7.683E-02 0.1577
Ra-228 7.451E-03 ©.0153 1.408E-05 0.0000 4.262E-04 ¢ 0009 9.475E-04 0.0019
ITIFTIT TITILR84% ITEII7 IFITITILT FITIff FIOMf2£3f fETFTT FTFEEffIf ITTiff
Total 1.924E-01 0.3948 4.317E-05 0.0001 2.123E-01 0.2357 7.778E-02 0.159%
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)Y and
As mrem/yr and Fraction of Total Dose At £ = 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant
Radio- AARARAAARAAARAAA AAARARAAAARRARARE AEAARELEFAEEEEEA  RELEfsESEEsasns s
Nuclide mrem/yr Ffract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

T« Limit =

180 days

11/11/2008

10:07 Page 16

Meat

mrem/yr fract.

NEEEREEEE RARALE
0.080E+00 0.0000
0.000E+00 0.0000
Ifiirirgs
0.000E+00 0.0000

IITIII

Ra-226 0,000E+00 0.0000
R2-228 0.000E+00 0.0000
IT11117 fI1TX1717 f9F%7%
Total  0.000E+00 0.0000

*Sum of all watex

0.000E+00
0.000E+00

Ififfzies
0.000E+00

0.0000 0.000E+00 ©.0000
0.0000 ©.000E+00 0.0000
LTI FEfff¥f%% £1i1it
0.0000 O0.G00E+0D 0.0000

independent. and dependent pathways.

0.000E+00 ©.0000
0.000E+G0 0.0000

0.000E+00 ©.0000

0.000E+D0 ©.
0.000E+Q0 0
11111791 1
8.000E+00 0.

Pathways {p)

Milk
R
mrem/yr fract.
e m s sm e
0.000E+00 0.0000
0.000E+00C 0.0000

0.000E+00 0,0000

Pathways (p)

Milk

mrem/vr fract.

Q.000E+00 0.0000
0.000E+00 0.G000
ITEfTETET TERLfE
0.000E+00 0.0000

. Seil

fract.

mrem/yr
4., 766E-03
4.470E-05

0.0098
0.90001
Iiffif

ITITIfE5T 1
0.0099

4.811E-03

All Pathways*
e m sk

mrem/yr

fract.

4.784E-01
B8.8B4E-03
IfT113E18
4.873E-01

0.9B818

I1Fiis
1.0000
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Te Limit

180 days

11/11/2009%

10:07

Page

17

R
1.044E+01
9.533E-01
1.13%E+01

8.872E-02
1.7268-01
2.613E-01

Summary Joliet City
File : H:\HCME\400001 HEALTH PHYSICS\JOLIET&RESRAD\JOLIET.RAD
Dose/Source Ratlos Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR{j,t} At Time in Years (mrem/yx) / (pCi/g)
{1} {3) Fraction 0.G00FE+00 1.000F+00 2.000E+00 5.000E+00 1.000E+01 2 .000E+0L 3.0008+01

RAA ¥ A ARARARARR RARAARAARA RAAARAAAA ARRAAZRRA ARRARARAR
Ra-2264D Ra-226+D 1.00CE+00 1.573E+01 1.552E+01 1.531E+01 1.470E+01 1.373E+01 1.187E+01
Ra-226+D Pbh-210+D 1.00QE+00 4.182E-02 1.117E-01 1.766E-01 3.485E-01 5.744E-01 B.444E-01
Ra-226+D &DSR () 1.577E+01 1.563E+402 1.548E+01 1.504E+01 1.430E+01 1.282E+01
Ra-228+D Ra-2284+D 1.000E+00 4.887E+00 4.276E+00 3.741E+00 2.506E+00 1.285E+00 3.377E-01
Ra-228+D Th-228+D 1.000E+00 $.777E-01 2.352E+00 3.100E+00 3.427E+DQ 2.241E+00 6.463E~-01
Ra-2284D aDSR{]j} 5.8G4E+00 6.628E+00 6.841E+00 5.933E+00Q 3.526E+00 9.841E-01
IITIITINNT TIIITTTL9T ITILFILLT ITITLLELT TEITITI07 TREffFE5T FLE0T111 RIET1£1%Ff TRIEFfTfE
The DSR includes contributions from associated (half-life & 180 days} daughters.

Single Radionuclide Soil Guidelines G(i,t) im pCi/g
Basic Radiation Dose Limit = 2.S500E+01 mrem/yr

Nuclide i )

(1) t= 0.000E+00 1.000E+00 2.000E+00 5.0CG0E+00 1.000E+01 2.000E+01 3.000E+01
AAAARRR ARRARAAAR  AARARRAAR  ARAAARNAR  AARABAARR  AARAKARAA  AAAARRARA  AZARARARA
Ra-226 1.585E+00 1.600E+00 1.615E+00 1.662E+00 1.748E+00 1.950E+00 2.185E+00
Ra-228 4.263E+00 3.772E+00 3.655E+00 4 .214E+00 7.0S1E+00Q 2.540E+01 $.568E+01
[ffiiis ITTIITTET  ITII£I8%f  fERf87TF7  fETIfITEF  PIFTTITIE TIFLIETEL ITITTE7is

Summed Dose/Source Ratios DSR(i,t} in {mrem/yr}/ (pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin

and at tmax

time of maximum total dose =

time of minimum single radionuclide scil guideline

1.575 i 0.003 years

Nuclide Initial tmin DER({i,tmin) G(i,tmin) DSR{i,tmax) G(i,tmax)
(i) {pCi/g) (years) {(pCi/g} {pCi/g)
FRRALER RRRRARERE DERERAEEAREIARER RERRNRRNS  RMEESrmEs 5 mE e n e e an o
Ra-226 4 .200E-02 0.000E+Q0 1.577E+01 1.585E+00 1.554E+01 1.608E+Q0Q
Ra-228 3,400E-02 2.039 ft 0.004 6.841E+00 3.654E+00 &.BO2E+00 3.675E+00
TTT1158f ITTTTE9F FITPTAI#E985994f fiififift FIifTifsii I11135§77 Iffiffssi




RESRAD,
Summary
File

Nuclide
(3}
wpsms e
Ra-226

Pb-210

Ra-228

Th-228
IIFTIET

Versicon 6.4

Joliet City

T« Limit = 180 days

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLTET.RAD

Parent THF (i)
(i)

EEEEas masrsmm oo

Ra-226 1.000B+00

R&-226 1.000E+00

Ra-228 1.000E+00

Ra-228 1.000E+00

Individual Nuclide Doge Summed GCver All Pathways

Parent Nuclide and Branch Fraction Indicated

£t=

DOSE(j.t) ., mrem/yr
0.000E+00 1.000E+00 2._000E+00 5.DOOE+00-1.000E+01 2.000E+01 3.0008+01

FRRREAAAE BARREEANS HABEREdms Sorgmecos ewe e

6.606E-01 6.517E-01 §.429E-01 &.172E-01

1.756E-03 4.6590E-03 7.416E-03 1.468E-02

1.661E-01 1.454E-01 1.272E-01 8.520E-02

5.766E-01

2.413E-02

4.369E-02

3.324E-02 7.997E-02 1.054E-01 1.165E-01 7.619E-02

ITTTFETET ITI963F5F 5572714t IIT7Tiiis

THF (i} is the thread fraction of the parent nuclide.

Nuclide
{31}
fraEans

Ra-226

Ph-210

Ra-228

Pareﬁt THF (1)
{i}

TR HEmas mErmnes e

Ra-226 1.000E+00

Ra-226 1.000E+00
Ra-228 1.000E+00

Ra-228 1.000E+00

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

S{i.t), pCi/fyg
t= 0.000E+D0 1.000E+0C 2.000E+00 5.000E+00 1.000E+01
A REREEA M rmmmcn . i ARAAAAAAR AARRAARAA

4.200E-02 4.149E-02 4.09%E-§2 3.952E-02
0.000E+00 1.272E-03 2 .480E-03 5.743E-03
3.400E-02 2,979E-02 2_.610E-02 1.758E-02

0.000E+00 9.641E-03 1.516E-02 1._889E-02

TITTIIITT IITIEFIT FRfftfsss ITTIffies

THF (i} is the thread fraction of the parent nuclide,

RESCALC.EXE execution time =

170.96 seconds

3.718B-02

1.012E-02

2.055E-03

11/11/2009 10:07 Page 18

ARARRRAZA
§.029E-01

3.546E-02

1.148E-02

2.128E-02

2.000E+01

o

3.291E-02

1.57%E-02

2.411E-03

3.760E-03

it

bi

i

1

111t

P
4.384E-01

4.004E-02

3.017E-03

3.000E+01
R
2.313E-02

1.859E-02

6.422E-04




Exhibit 3

RESRAD Results- Onsite Well and |

Vegetables

Part 4



RESRAD, Version 6.4 Te Limit = 130 days 11/11/2069 10:17 Page 1

Summary : Joliet City
File : H:\HCME\40000l HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
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RESRAD, Version 6.4 Te Limit = 180 days 11/11/2009 10:17 Page 2

Summary : Joliet City .
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRADA\JOLIET.RAD

Dose Conversion Factor [and Related) Parameter Summary

Dosé Library: FGR 11

3 ¥ Current 3 Base *  Parameter

Parameter 2 Value# ° Caser 2 Name

A-1 * DCF's for external ground radiation, (mrem/yr) / {(pCi/g) 2 2 3
A-1 ' Ac-228 (Source: FGR 12) ? 5.978E+00 * 5.978E+C0 = DCF1{ 1}
A-1 3 At-218 {Source: FGR 12) * 5.847E-03 3 5.847]3);03 A DCFL( 2)
A-1  ? Bi-210 (Source: FGR 12} * 3.606E-03 * 3,606E-03 * DCF1{ 3}
A-1  * Bi-212 (Source: FGR 12) * 1.171E+00 * 1.171E+00 * DCF1{ 4)
A-1 ? Bi-214 {Source: FGR 12) * 5.808E+G0 * 5,808E+00 2 DCF1( 5}
A-1 3 Pbh-210 {Source: FGR 12} P 2.447E-03 ° 2.447E-03 * DCFL( 6)
A-1 ?* Pb-212 (Source: FGER 12) * 7.043E-01 * 7.043E-01 2 DCF1{ 7}
A-1 * pb-214 (Source: FGR 12) > 1.341E+00 * 1.341E+00 * DCF1( 8)
A-1 1 Po-210 {Source: FGR 12) * 5.231E-05 * 5.231E-05 * DCFL{ %)
A-1 3* Po-212 {Source: FGR 12) * 0.000E+00 * Q.000E+00 * DCFL{ 10)
A-1 * Pop-214 (Source: PGR 12) i ? 5.138E-04 * 5.138E-04 * DCF1( 11}
A-1 ? Pd—216 {Source: FCR 12) * 1.042E-04 ° 1.042E-54 > DCFL( 12}
A-1 * Po-218  {Source: FGR 12} * 5.B42E-05 * 5.642E-05 3 DCFL{ 13)
A-1 * Ra-224 {(Source: FGR 12) ?* 5.119E-02 3 5.115E-02 3 DCFl [ 14}
A-1 3 R3722‘6 {Source: FGR 12) * 3.176E-02 ?* 3.176E-02 ? DCFL ( 15}
A-1 * Ra-228 {Source: FGR 12) * 0.000E+00 * 0.00QE+0Q * DCFL{ 16)
A-1 % Rn-220 {Source: FGR 12) ? 2.298BE-03 3 2.298E-03 3 DCF1{ 1%)
A-1 ® Rn-232 (Source: FGR 12) * 2,354E-031 2 2,354E-(3 7 DCFL{ 18}
A-1 * Th-228 {Source: FGR 12) ¥ 7.940E-03 ? 7.940E-03 * DCFL( 19)
A-1 * Tl-208 {Source: FGR 12) . ’.2.298E+01 * 2.298E+01 * DCF1( 20)
A-1 3 T1-210 (Source: no data) * 0.000B+00 5-2.000E+00 2 DCF1{ 21}
El E 3 3
-1 * Dose conversion factors for inhalation, mrem/pci : 3 3 3
B-1 * Bb-210+D * 2.320E-02 * 1.360E-62 2 DCF2( 1)
-1 3 Ra-226+D ! 8.594E-03 * 8.580E-03 * DCF2( 2)
B-1 1 Ra-228+D _ * 5.078E-03 * 4.770E-03 @ DCF2{ 3)
-1 ? Th-228+D ’ * 3.454E-01 * 3.420E-01 * DCFz{ 4)
a E 3 i
D-1 ! Dose conversion factprs for ingestion, mrem/pCi: 2 2 1
D-1 2 Pb-2104D * 7.276E-03 ! 5.370E-¢3 * DCF3( 1)
D-1  * Ra-226+D * 1.321E-03 * 1.320E-03 * DCF3{ 2)
-1 3 Ra-228+D * 1.442E-03 ? 1.440E-03 * DCF3( 3)
-1 Th-2284D > 8.08GE-04 ? 3.960E-04 3 DOF3( 4)
3 3 3 3
D-34 * Food transfer factors: : 3 )

D-34 * Pb-210+D , plant/soil concentration ratio, dimensicnless * 1.000E-02 ? 1.000E-02 * RTF{ 1,1)
beef/livestock-intake ratio, (pCi/kg) / (pCi/d) ° B.0Q0E-04 * 8.000E-04 * RTF( .1,2)
milk/livestock-intake ratio, (pCi/L)/(pCi/d) ? 3.000E-04 * 3.00CE-C4 2 RTFP{ 1,3}

D-34 2 Bb-210+D

D-34 = Ph-210+D
D-34 1 3 3 3

D-34 3 Ra-226+D
D-34 ° Ra-226+D , beef/livestock-intake ratig, (pCi/kg)/ (pTi/d) * 1.000E-03 * 1.000E-G3 * RTF{ 2,2)

plant/soil concentration ratio, dimensionless * 4.000E-02 ® 4.000E-02 3 RTF({ 2,1)

D-34 3 Ra-2264D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 1.000E-03 * 1,000E-03 * RTF{ 2,3}

D-34 » . : 2 2

D-34 3 Ra-228+D °, plant/scil concentration ratio, dimensionless ' 4.000E-02 * 4.000E-02 * RTF( 3,1)

D-34 * Ra-228+D , beef/livestock-intake ratio, (PCi/kg) / (pCi/d) ° 1.000E-G3 * 1.000E-03 * RTF( 3,2)

D-34 * Ra-228+D , milk/livestock-intake ratio, {pCL/L) / (pCisd) * 1.060E-03 = 1.000E-03 * RTF{ 3,3)
H a a

D-34 3




RESRAD, vVersion 6.4 T« Limit = 180 days 11/11/200% 10:17 Page 3

Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose Conversion Factor {and Related} Parameter Summary (continued)

Dose Library: FGR 11

: * Current = Base !  Parameter

Menu 32 Parameter : Value# ? Case* 3 Name

D-34 * Th-228+D , plant/soil concentration ratio, dimensionless * 1.000E-03 * 1.000E-03 * RTP{ £,1)

P-34 * Th-228+D , beef/livestock-intake ratio, {pCi/kg)/{pCi/d) * 1.000E-04 ® 1.000B-04 ® RTF{ 4,2)
D-34 * Th-228+D , milk/livestock-intake ratia, {pCci/L) /(pCci/d) * 5.0Q0E-06 * 5.000E-06 * RTF( 4,3)
2 3 a ES
D-5 * Bioaccumulation Ffactors, Lresh water, L/kg: * 1 3
-5 * Pb-210+D , fish * 3.000E+02 * 3.000E+02 ? BIOQFAC{ 1,1)
D-5 ? Pb-210+D , crustacea and mollusks ® 1.000E+02 ° 1.000E+02 3 BIOFAC( 1,2)
D_s 3 a E 3
D-5 * Ra-226+D , figh * 5.000E+01 * 5.000E+01 ?* BIOFAC{ 2,1)
D-5 * Ra-22&6+D , crustacea and mollusks ? 2.500E+02 ? 2.500E+02 * BIOFAC( 2,2)
D-5 3 3 ) 3 3
D-5 * Ra-228+D , fish - * 5.00CE+01 ? 5.000E+01 * BIOFAC{ 3,1)
D-5 * Ra-228+D , crustacea and mollusks * 2.500E+02 * 2.500E+02 * BIOFAC( 3,2)
D*5 3 El 3 a
D-5 ? Th-228+D , fish * 1.000HE+D2 * 1_000E+02 * BIOFAC! 4,.1)
D-5 * Th-228+D , crustacea and mollusks _? 5.000E+02 * 5.000B+02 * BIQFAC({ 4,2)

iiiffiiiiiiiiiiiiifiiiiiiffiiiiiiiiifiifiiiiiiiiiifffiiiiiiiffiiifiiiiifiififiiiiiifiifiiiIIIIIIIIIiTIIIii
#For DCOFY{xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/c Associate Nuclide contributions.




RESRAD, Version §.4 T« Limit = 180 days 11/11/2009 10:17 Page 4

Summary : Joliet City
File i H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Site-Specific Parameter Summary
3 3 User i 3
Menu 3 Parameter a Input * PBefault *

R011 * Area of contaminated zone (m*¥2) * 5.900E+05 * 1.0Q00E+04 *
RO11 * Thickness of contaminated zone (m) ' 3.048E-01 ?* 2.000E+00 *
RO11 * Length parallel to agquifer flow (m) * 4.BBOE+02 * 1.000E+02 *
R0O11 ? Basic radiation dose limit {mrem/yr} . * 2.500E+01 * 3.000E+01
RO11 * Time since placement of material (yr) 2 4.500E+01 * 0.000E+00 @
RO11 * Times for calculations {yr} * 1.000E+00 3 1,000E+00 2
RO11 * Times for calculations (yr) * 2.000E+00 3 3.000E+0Q 2

* 5.000E+00 2 1.§00E+01 2
3.000B+01 1

ROLLl * Times for calculations (yr)

w

* 1.000E+01
* 2.000E+Q1
3.C00E401 * 3,000E+02 »

RO11 * Times for calculations (yr)

w

RO1l * Times for calculations (yr) 1.000E+02 *

ROI1 * Times for calculations (yr)

RO11 ? Times for calculations (yr) * not used * 1.000E+03 3
RO11 * Times for caleulations (yr) * not used 3 0.000E+Q0
RC11 * Times for calculaticms (yr) * not used ? 0.000E+00 @

3 ‘ 3 3 3
RO12 ? Initial principal radionuclide (pCifg): Ra-226 3 1.120E-01 * 0.000E+00 @
RC12 * Initial principal radionuclide {pCi/g): Ra-228 1 5.700E-02 ° 0.000E+00 ?
RO12 * Concentration in grounawater (pCi/L) : Ra-226 2 not used * 0.000E+00 *
R012 ¢ Concentration in groundwater (pCi/L}): Ra-228 3 not used = 0.000E+0DQ 3

2 El 3 . 3
ROL3 * Cover depth (m) * 0.000E+0D0 * 0.000E+G0 >
RD13 * Density of cover material {g/cm**3) * not used * 1.500E+00 ?
RO13 * Cover depth erosion rate (m/yr) P not used * 1.000E-43 ?
RO13 * Demsity of contaminated zone (g/cm**3) 3 1.440E+00_l 1.50CE+00 *
R013 * Contaminated zone erosion rate {m/vr} * 1.000B-03 * 1.000E-03 3

w

4.500E-01 3 4.000E-01 *
1.000E+00 * 2.000E-01 9

RO13 ° Contaminated zone total poresity

w

RO1l3 * Contaminated zons field capacity

-

R013 * Contaminated zone hydraulic-conductivity (m/yr) 4.310E+01 * 1.000E+01 @
ROL3 * Contaminated zone b parameter ? 9.075E+00 * 5.300E+00 =
ROL3 * Average annual wind spesd (m/sec) * 4.500E+00 ? 2.000E+C0 *?
RO13 * Humidity in aix (g/m**3) * not used * B.C00E+00 *
RO13 * Evapotranspiraticn coefficient * 5.000E-01 * 5.000E-01 @
ROL3 * Precipitation (m/yr) ? B.763E-01 * 1.600E+00 =
RO13 > Irrigation {mfyr) * 2.000E-01 * 2,000E-01 *
RO013 ? Irrigation mode * overhead * overhead 2
R013 * Runoff coefficient * 4.000E-01 * 2.000E-01 @
RO13 3 Watershed area for nearby stream or pond (m**2} 2 2.590E+06 ° 1.000E+06 *
RO13 2 Accuracy for water/soil computations ® 1.000E-03 * 1.000E-03 *

3 . 3 3 El
RO14 * Density of saturated zeone (g/om**3) ? 1.500E+00 ? 1.S00E+00 =
RO14 * Saturated zone total porosity * 4.000E-01 * 4,000E-0Q1 *
R014 ? Saturated zone effective porosity * 3.200E-01 3 2.000E-01 @
RO14 7 Baturated zone field capacity * 2.000B-01 * 2.000E-01 3
RC1l4 * Saturated zone hydraulic conductivity (m/yr) s 5.550E+03 » 1.000E+02 2
RO14 3 Saturated zone hydraulic gradient * Z.000E-02 * 2.000E-02 3
R0O14 ? Saturated zone b parameter * 4.050E+00 ? 5.300E+00 3
R014 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 ?
R014 3 Well pump jntake depth (m below water table) ? 3.000E+0C¢ * 1.000E+01 »*
R014 * Model: Nondispersion (ND) or Mass-Balance ([MB) * ND * ND 2

R034 2 Well pumping rate (m**3/yr) ? 2.500E+02 * 2_500E+02

Used by RESRAD 2

{If different from user input) 3

|
|
1
-

|
i
i
w

1
1

1
w

1
1
i
“

w

w

|
i
'
-

|
1
r
w

1
'
|
-

]
]
1
w

'
|
|
w

!
1
1
-

w

]
1
i
“w

]
'
i
“

t
|
i

Parameter

Name

THICKO
LCZPAQ
BRDL
TI

T( 2)
T 3)
T{ 4)
T{ 5)
T{ &)
T{7)
T{ 8)
T( 8}
T(10)

81 (2)
51(3)
Wi{ z)
Wl( 3)

COVERO
DENSCYV
vcv
DENSCZ
VCZ
TPCZ
FCCZ
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAD
TPSZ
EP3Z
FCSZ
HCSZ
HGHT
BSZ
VWT
DRIBWT
MODEL
UW
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Summary Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Site-Specific Parameter Summary {continued)
3 2 User 2 3 Used by RESRAD *  Parameter
Menu 3 Input * Default = (If different from user input) 2 Name

RO15
"ROLIS
ROL15
RO1S
RO15
RO1S
RO15

ROL6
ROLS
RO1G
ROL6
RO16
RO16
RC16

RO1%
RO16
RO16
RO15
RO16
RO16
RO16

RO16
RO16
RO1l6
RD16
ROlé
R0ls
RO16

RO1g
ROls
RO16
RO16
RO1s
RO16
ROLE

RO17

3

3

3

2

Parameter 2

Number of unsaturated zone strata

Unsat. zone 1, thickness (m}

Unsat. zone 1, s0il density [g/cm**3)

Unsat. zone 1, total porosity

Unsat. zone 1, effective porosity

Unsat. zone 1, field capacity

Unsat. zone 1, soil-specific b parameter
Unsat. zonme 1, hydraulic conductivity {m/yr)
Unsat. zone 2, thickness (m)

Unsat. zone 2, soil density (g/cm**3)

Unsat. zone 2, total poresity

Unsat. zone 2, effective porosity

Unsat. zone 2, field capacity

Unsat. zone 2, soil-specific b parameter
Unsat. zone 2, hydraulic conductivity (m/yr)

Distribution coefficients for Ra-226
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cmr*3/g)

(cm**3/g)

Saturated zone (cm**3/qg)

Unsaturated zone 2

Leach rate {/vyr)
Solubility constant

Digtribution coefficients for Ra-228
Contaminated zone (cm**3/g)
Unsaturated zonme 1 {em*#*3/g}
Unsaturated zone 2 (cm**3/g)

Saturated zone {(cm**1/g)

Leach rate {/yr}

Selubility constant

Distribution coefficients for daughter Pb-210

Contaminated zone (cm**3/g)
Unsaturated zone 1 {cm**1/g)
Unsaturated zone 2 {cm*+*3/g)
Saturated zone [(cm*+3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-228

Contaminated zone {(cm**3/g)
{cm**3/g)
lem**3/qg) *

Unsaturated zone 1
Unsaturated zone 2
Saturated zone {em*+*3/q)
Leach rate (/yr)
Solubility constant

Inhalation rate (m**3/yr)

2

* 20008400
> 1.440E+00
' 4,500E-01
s 2.0008-01
s 2.000E-G1
? 9.0675E400
* 4,310E+01

* 5.700E+00
* 1.500E+00
* 4.000E-01
3 3.200E-0L
* 2.000E-01
* 4.050E+00
* 5.550E+03

* 7.000E+01
2 7.000E+01
* 7.000E+01
* 7.000E+01
* 0.000E+00
3 0.000E+0D

3 7.000E+01
? 7.000E+01
2 7.000E+01
* 7.000E+01
? 0.GOQ0E+00
? 0.000E+00

3 1.000E+02
3 1.C00E+02
3 1.000E+02
* 1.000E+02
3 0.000E+00
5 0_000E+00

* 6.000E+04
* 6.000E+04
* 6.000E+04
? 6.000E+04
* 0.0C0E+00
* 0.000E+00

* 8.400E+03

w

=T = T WU P

1

4.000E+Q0
1.500E+00
4.000E-01
2.00CE-01
Z.000E-01
5.300E+00
1.C00E+01

-0C0E+00

_S00E+00

0

1

4.000E-01
2.0008-01
2.000E-01
5.300E+00
1.000E+01

7.000E+0Q1

7.000E+01

7.0008+01
7.000E+01
0.000E+00
0.000E+00

7.C00E+01
7.000E+01
7.000E+01
7.000E+01
0.000E+00
0.000E+C0

-G00E+02
-000E+02
-000E+02
-000E+02
-000E+00
-000E+00

-C00E+04
.000E+04
.0QCE+0G4
.000E+04
.000E+00

[ = T O - - ]

-G00E+00

8.400E+03

1.176E-02

not used

1.176E-02

not used

8.242E-03

not used

1.37BE-05

not used

M

“

w

w

w

w

w

w

w

w

w

w

w

o

M

P

-

w

"

w

-

“w

"

NS

(1)
DENSUZ {1)
TPUZ {1)

EPUZ (1)

FCUZ (1)

BUZ {1)

HCUZ (1)

H{2)

DENSUZ {2}
TPUZ (2}

EPUZ (2)

FCUZ {2}

BUZ {2)

HCUZ (2)
DCNUCC{ 2)
DCNUCU( 2,1)
DCNUCU( 2,2)
DCNUCS { 2)
ALEACH({ 2)
SOLUBK{ 2}
DCNUCC{ 3)
DCNUCU( 3,1}
DCNUCU (- 3,2)
DCNUCS{ 3)
ALEACH({ 3)
SOLUBK{ 3)
DONUCC( 1)
DCNUCU{ 1,1)
DONUCT( 1,2)
DCNUCS{ 1)
ALEACH( 1)
SOLUBK( 1}
DCNUCC( 4)
DCNUCU( 4,1)
DCNUCG( 4,2)
DCNUCS { 4)
ALEACH( 4)
SOLUBK{ 4)
INHALR
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site-Specific Parameter Summary (contimued)

3 2 Used by RESRAD ? Parameter

* Default * {If different from user imput} 2

3 Parameter

ROL7 * Mass loading for inhalation (g/m**3) * 1.000E-04 * 1.000E-04 3 -—- ? MLINH
R017 3 Exposure duration * 7.C00E+01 * 3.000E+01 ? - 2 ED
RO17 * Shielding factor, inhalation ? 4.000E-01 3 4.000E-01 = - * SHF3
RO17 * Shielding factor, external gamma ' * 7T.000E-02 * 7.000E-01 2 -—- 3 SHF1
RO17 * Fraction of time spent indcors * 5.000E-01 * 5.000E-01 * -——— 2 FIND
RG17 * Fraction of time spent outdoors (on site) * 2.500E-01 3 2.500E-01 3 —-- * FOTD
®017 * Shape factor flag, external gamma *-1.000E+00 * 1.000E+00 * -1 shows non-circular AREA. : FS
RO17 * Radii of shape factor array (used if FS = -1): 3 3 3 a
RO17 3 Outer annular radius {(m), ring 1: ? 5.467E+01 * 5.00Q0E+01 * - ?® RAD_SHAPE{ 1)
RO17 ? Outer anmuler radius (m), ring 32: * 1.093E+02 * 7.071E+01 ? - * RAD SHAPE( 2}
ROL7 3 Cuter annular radiuls (), ring 3: ? 1.64QE+02 2 0.000E+00 2 -—- * RAD SHAPE( 3)
RO17 3 Outer annular radius {m}), ring 4: * 2.187E+02 3 0.00QQE+00 @ - * RAD_SHAPE( 4)
RO17 ° Quter annmular radius (m), ring 5: ‘ * 2.733E+02 ? 0.000E+00 * - * RAD SHAPE{ 5}
RO17 * -~ Outer annular radius (m}, ring : ? 3.280E+02 * 0.0D0E+00 2 - ? RAD SHAPE( 6)
RO17 ° Outer annular radius (m), ring 7: * 3.827E+0¢2 * £.000E+00 ? - * RAD SHAPE({ 7)
RO17 3 Outer annulaf radius {(m}, ring 8: * 4.373E+02 * 0.000E+00 2 --- * RAD SHAPE( 8)
RO17 = Outer anmular radius (m}, ring 9: * 4.820E+02 * 0.000E+00 ? --= * RAD SHAPE( 9)
ROL17 2 Cuter annular radius (m), ring 10: * 5.467E+02 ' G.000E+00 ? -—- * RAD SHAPE (10)
RO17 3 Outer annular radius (m}, ring 11: * 6.013E+02 * 0.000E+Q0 -~ * RAD_SHAPE (11}
RO17 ? Outerrarmular radius (m}, ring 12: * 6.560E+02 3 0.0COE+00 ? -— ? RAD SHAPE{12)
3 a a 3 H
RO17 * Fractions of annular areas within AREA: 3 3 ! :
RO17 32 Ring 1 * 1.000E+00 * 1.COCE+00 * ' - * FRACA( 1)
ROI7 = Ring 2 2 1.000E+00 * 2.732E-01 3 --- * FRACA({ 2)
RO17 * Ring 3 2. 1.000E+00 * 0.000E+00 * E * FRACA{ 3}
RO17 * Ring 4 * 1.000E+00 * 0.000E+00 ? - * FRACA( 4)
RO17 > Ring 5 ? B.900E-01 * 0.000E+00 * - * FRACA({ 5)
RO17 = Ring 6 ? 6.000E-0L * 0.000E+00 * --- * FRACA( 6)
RO17 3 Ring 7 > 4.900E-01 ? 0.000E+00 @ - ¥ FRACA( 7)
RO17 » Ring 8 * 4.100E-01 * 0._000E+GQ 2 --- * FRACA{ 8)
RO17 * Ring 9 . * 3.500E-01 3 0.,000E+00 3 - * FRACA( 9)
RO17T = Ring 10 * 3.100E-01 * 0.000E+D0O 2 --- * FRACA(1O0)
RO17 * Ring 11 2 2.800E-01 * 0.000E+00 * --- * FRACA{11)
ROL17 * Ring 12 * 7.500E-02 3 0.Q00E+00 2 - * FRACA(12)
2 3 3 ) 1
RO18 * Fruits, vegetables and grain consumption {kg/yr) * 1.600E+02 * 1,600E+02 * - * DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) * 1.400E+01 * 1.400E+01 @ RS * DIET(2)
R018 * Milk consumptien (L/yr) ! not used * 9.200FE+01 ° - 3 DIET{3)
RO18 * Meat and poultry consumption (kg/yr)  not used 3 6.300E+01 3 -—- * DIET(4)
R018 * Fish consumption {(kg/vyr) * not used 2 5.400E+00 * - * DIET(S)
RO18 * Other seafood consumption (kg/vr) * not used * 9.000E-0Q1 * - 3 DIET(&)
ROl * Scil ingestion rate (g/vyr) ! 3.650E+01 * 3,650E+01 * --- 3 8S0IL
R0O18 * Drinking water intake (L/vyr} * 5.100E+02 3 5.100E+02 3 - 7 1 DRI
R018 : Contamination fraction of drinking water * 1.000E+00 ? 1.000E+00 ? --- 3 FDW
ROlg * Contamination fraction of household water ? 1.000E+00 2 1.00CGE+00 * - 2 FHHW
RO18 » Contamination fraction of livestock water > not used * 1.000B+00 3 --- * FLW
RO18 * Contamination fraction of irrigation water * 1.000E+00 ?* 1.000E+00 @ --- 1 FIRW
ROLB 3 Contamination fraction of aquatic food ? not used ? 5.Q00E-01 2 -—— * FR9
RO18 * Contamination fraction of plant food 2-1 -1 2 0.500E+00 * FPLANT
RC18 * Contamination fraction of meat ' pot used -1 2 --- * FMEAT
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Summary

File

Menu

RO18

RO13
RO1®
RO19
ROL1S
RO1S
RO19
ROL®
RO15
RO1S
RO19
RO19
RO1%

R19B
R19B
R19B
R19R
R19B
R19B
R15B
R19B
R19B
R15B
R1SR
Ri9B
R19B
R19B
R19B
R19B

Cl4
Cl4
Cl4
14
Cla
Cl4
Cl4
Cia
Cl4

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR

w

-

M

-

w

T« Limit = 180 days

Joliet City

11/11/2009

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site-Specific Parameter

Parameter

Contamination fraction of milk

fodder intake for weat (kg/day)
fodder intake for milk (kg/day)

Livestock
Livestock
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)
Depth of so0il mixing layer (m)

{m)

Drinking water Iraction from ground water

Depth of roots
Household water fraction from ground water
Livestock water fraction from ground water

irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy {(kg/m*=*2)
Wet weight crop vield for Fodder tkg/m**2)
Growing Season for Non-Leafy (years)

Growing Season for Leafy {years)

Growing Season for Fodder {years)
Translocation Pactor for Non-Leafy
Transiocation Factor for Leafy

Tranzlocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leatfy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fracticn fér Non-Leafy
Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder
Weathering Removal Censtant for Vegetation

C-12 concentration in water ({(g/cm**3)

C-12 concentration in contaminated socil {g/q)
Fraction of vegetation carbon from soil
Fraction of wvegetation carbon from air

C-14 evasion layer thickness in soil (m)
C-14 evasion flux rate from soil (1/zec)
C-12 evasion flux rate from soil {1/gzec}
Fraction of grain in beef cattle feed

Fraction cf grain in milk cow feed

Storage times of contaminated foodstuffs {days) :

Fruits, non-leafy vegetables, and grain
Leafy vegetables

Milk

Meat and poultry

Fish

Crustacea and.mollusks

Well water

2

w

M

-

“

w

not used
not used
not used
not used
not used
not used
1.000E-04
1.500E-01
9.000E-01
1.000E+Q0Q
1.000E+00
not used

1.000E+00

7.000E-01
1.500E+00C
noct used
L.700E-01
2.500E-01
not used
l.QOOE—Ol
1.000E+Q0
not used
2.500E-01
2.500E-01
not used
2.500E-01
2.500E-901
not used
2.000E+01
not used
not used
not used
not used
not used
not used
not used
not used

not used

1.400E+02
1.000E+00
1.000E+00
2.000E+01
7.000E+00Q
7.000E+00
1.000E+00

10:17

1
2
2
* 2.500E-01
2
2
2
2
2
3
e
3
> 3.000E-01
7
1
8
2

1
1
1
* 2,000E+01
7
7
1

Page 7

* 6.B00E+01
3 5.S00E+01
3 5.0008+01
3 1.600E+02
* 5.000E-01
* 1.000E-04
* 1.500E-01
3 2.000E-01
? 1.000E+00

1.000E+0Q0
* 1.000E+00

1.0008+00

.000E-01
1.500E+00
1.100E+GOD

3 1.700E-01
2.500E-01
g8.000E-02

-000E-01

1
a2 1.000B+00

.Q00E+00
-500E-01

-500E-01
-500E-01
.500E-01
.000E+01

.000E-05
.000E-02
.CQ0E-02
.800E-01

-000E-07
[.000E-10
-00QE-01
.000E-01

-400E+01
-000E+00
-000E+00

-.000E+00
.000E+0D

.500E-01,

Summary {continued)

2 Used by RESRAD 3  Parameter

* {If different from user input) @ Name

! FMILK

k)

LFI5
LFIé
LWIS
LWIGV
* L5I
3 MLFD

w
I
t
|

w
'
|
|
P

u

1 DM

DROOT
FGHDW
! FGWHH
FGWLW
PGWIR

-
t
|
i
w

w

-
r
|
|
w

w
|
|
1
w

YV{1i}
¥V (2)
¥V (3)
TE(1)
TE(2)
TE(3)
TIV(1}) -~
TIV(2)
TIV(3)
RDRY (1)
RDRY (2)
RDRY {3}

w - - w w
1 ' ' I Bl
| | | 1 i
i | i 1 ]
w o w e e w o ow ow

w

w
|
|

]
b
|
w

RWET {1)
RWET (2}
RWET (3}

.000E+00

o
b
|
I

WLAM

C12WTR
cizcez

w
1
i
]
“

C501IL
* CAIR
bMC

EVSN

t
I
i

REVSN
AVFG4
AVFGS

“

1
1
'
w

|
1
I
w

STOR_T (1}
STOR_T{z)
STOR_T(3}
STOR_T(4)

w
'
|
|
w

w
'
1
1

1
i
'
w

|
i
1
“

STOR_T{5}
STOR_T (6)
STOR_T(7)

w
1
i
'
w
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Summary : Joliet City
File : H:\HOME\400001l HEALTH PHYSICS\JOLIET\RESRAD\JOLIET .RAD

Site-Specific Parameter Summary {continued) .

3 E] User ’ L] Used by RESRAD * Parameter

Menu ? Parameter 2. Input * Default * (If different from user input) 2 Mame

STOR *  Surface water : 4 1.000E+G0 * 1.000E+00 * --- a STOR__'I‘{VB)
STOR *  Livestock fodder * 4.500E+01 ® 4.500E+01 @ --- * STOR_T{9)
, ) ! X 3 -

R021 * Thickness cf building foundation (m} * 1.016E-01 * 1.500E-01 3 - 3 FLOCR1
R0O21 * Bulk density of building foundation {g/cm**3} } 2.403E+00 * 2.400E+00 2 --- * DENSFL
RO21 2 Total porosity of the cover material ! not used * 4.000E-01 2 --- 2 TPCV
R0O21 * Total porosity of the building foundation > 1.000E-01 ? 1.000E-Q1 ? -—- 2 TPFL
RU2Z1 ? Volumetric water content of the cover material ! not uged * 5.000E-02 3 - > PH20CV
R021 * Volumetric water contént of the foundation 3 3.000E-02 * 3.00Q0E-02 °* --- 3 PHZ20FL
R021 * Diffusion coeffigient for radom gas (m/seq): 3 2 3 3
k021 ? in gover material * not used * 2.000E-06 ? - * DIFCV
ROZ21 * in foundation material * 3.000E~07 * 3.000E-Q7 * --- * DIFFL
R021 * in contaminated zone soil * 2.000E-06 * 2_000E-06 * = * DIFCZ
R021 * Radon wertical dimension of mixing {m} 3 2.000E+Ob 4 2,000E+D0 2 - 3 HMIX
R021 * Average building air exchange rate (1/hr) 1 3.0C0E-01 * 5.0008-01 @ = ¥ REXG
R021 * Height of the building (room)} {(m) * 2.500E+Q0 * 2.500E+00 3 - 3 HURM
R021 * Building interior area factor * B.00OE-02 * Q.000E+0D 1 -—— 1 FAT
R021 * Building depth below ground surface {(m)- *-1.CO0CE+00 *-1.000E+00 * code computed (time dependent) * DMFL
R021 * Emanating power of Rn-222 gas 2 2.500E—(_)1 * 2.500E-01 ® -—- ' . 3 EMANA{1)
R021 3 Emanating power of Rn-220 gas * 1.500E-01 ? 1.500E-01 ? - 3 EMANA{2)
p . 3 a1 f B
TITL * Number of graphical l;_ime points 2 32 3 - H - : NBTS
TITL * Maximum nurnber of integration points for dose 3 17 2 -— 2 [ 5 LVMAX
TITL * Maximum number of integration points for riék 3 513 H -—- 3 - 1 KYMAX
:’[:’[iiﬁiﬁiiiﬁifffiifiiﬁiiiiiifiiiiiiiiiiiiiiiiffiiiiiifiiiiiiiiiiiiiiiIiiiiffiiiiiiiififiifﬁfiiii’iﬂfifiiiiiiiiffiifiiifiiiii

Ssummary of Pathway Selections

Pathway 2 User Selection

1 -- external gamma 3 active
2 -- inhalation {w/¢c radon)? active
3 -~ plant ingesticn ) active
¢ ~- meat ingestion 3 suppressed
5 -- milk ingestion 3 suppressed
& -- aquatic foods a suppressed
7 -- drinking water 2 active
8 -- soil ingestion 3 active
9 -- radon 3 active
Find peak pathway doses 3 active
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: H:;\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Centaminated Zone Dimensions

o mmmman o

Area:
Thickness:

Cover Depth:

t (years):
TDOSE (&) :

Maximum

Radic-
Nuclide
Nuclide
e s
Ra-226
Ra-228

Total

Radic-
Nuclide
Nuclide
A A AAAAS
Ra-22¢
Ra-228

Total

*Sum of all water independent and dependent

0.000E+00Q
2.100E+00
M{t}: B.402E-02

TDOSE {t) :

Total Mixture Sum M{t) =

2.130E+00 mrem/yr

59C000.00 square meters
0.30 meters

0.00 meters

Total Dose TDOSE(t),

Basic Radiation Dose Limit =

1.000E+00
2.12BE+00

2.000E+00
2.124E+00

9

Initial Soil Concentrations, pCi/g

Ra~-226
Ra-228

mrem/vyr

5.000B+00C
2.023E+00

1.000E+01
1.803E+0¢

1.120E-01
5.700E-02

2.500E+01 mrem/vr

2.000E+01
1.49284+00

e

Fraction of Basic Dose Limit Received at Time (t)

3.00CE+01
1.231E+00

8.512E-02 B.4896E-02 8.093E-02 7.211E-02 5.967E-02 5.l63E-02

at t

= 1.308 i 0.003 years

Total Deose Contributions TDOSE(i,p,t) for Individual Radicnuclifles {i) and Pathways (p}.

Ground

o

mrem/yr fract.

i m s
7.074E-01 ¢.3322
2.938E-01 00,1380

1.001E+00 0.4702

As mrem/yr and Fraction of Total Dose At t

= 1.308E+0C years

Water Independent Pathways (Inhalation excludes racdon)

Inhalation

- s

mrem/yr fract.

SREERRARE RANKAR
4.610EB-05 0.0000
3.610E-04 0.0G02

4.071E-04 0.0002

mrem/yr Efract.
G s e

8.495E-01 0.3989
1.074E-02 0.0050

8.602E-01 0.4039

Piant

P P

mrem/yr fract.

e mmmn wam s
1.832E-01 0.0860
7.702E-02 0.0362

ITIfTifit

Tiiiiz
2.602E-01 0.1222

Meat

Py JR—

mren/yr fract.

eEmEEsEra mEwu
0.000E+00 0.0000
0.000E+00 0.0000
”””” 11t
0.000E+0C 0.0000

mrem/yr fract.
ermaEssss mommwa
0.000E+00 0.0000
0.000E+00C 0.000G0

0.000E+00 0.€000

Total Doge Centributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

mrem/yr Lract.
semmmsiss prasss
0.000E+00Q 0.0000
0.000E+G0 0.0000

ITIEIIfII FITIIR
0.000E+00 0.0000

As mrem/yr and Fraction of Total Dese At t

Fish
s sssrazssmsssss

mrem/yr fract.

Gmmmcamas o ans
0.000E+C0 0.0000
0.000E+00 0.0000

0.000E+00 0.0060

Water Dependent Pathways

Radon
R,
mrem/vr fract.
e s smumanE mmmma
0.000E+00 0.0000

0.00CE+00 0.0000

¢.000E+0Q0 0.0000

pathways.

Plant

. . u

mrem/yr fract.

0.CO00E+D0 0.0000

0.000E+Q0Q

0.0000
Ifffit

C.000E+00 0.0000

= 1.308E+00 years

Meat
O S

mwen/yr fract.

0.000E+00 0.0000
0.00CE+00 0.0000
IIffit
G.0000

ARRRARARR

Milk

e "

mrem/yr fract.

O,
0.0000
0.0000

0.000E+00
0.000E+00
TIITIfiff ITTTI%
C.00Q0E+00 0.0000

Soil
W s

mrem/yr fract.

5.157E-03

2.301E-03

7.458E-03

All Pathways*

M e Emrmem o
mrem/yr fract.

fpsssrans pmsias
1.745E+00 0.8196
3.842E-01 ©¢.1804

2.130E+00 1.0000




T¢ Limit = 180 days

RESRAD, Version 6.4 11/11,/2009 10:17 Page 10

‘Bummary Joliet City
File = H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributions TDCSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)
As mrem/yr and ¥raction of Total Dose At £ = 0.000E+00 years
Water Independent Pathways {Inhalation excludes radon)
Ground Imhalation Radon Plant Meat Milk
Radio- ARRRAARARARARARAR AAARAAAARARAAARR AAARRARAARAKARAA ABZRRRRRAARARARAA ARRARARREARARARY ARARRARAARARAARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Eract. mrem/yr Lract. mrem/yr Efract.
ARAAARA AARMARRAA AARARA AAARAAAAA ARRAAR AAKAAARAR AAARAX AARARRARR ARARAA AAARAARAA ARBARA ARARAAAAR ARRAAR
Ra-226 7.191E-01 0.3424 4_250E-05 0.0000 8.852E-01 0.411% 1.774E-01 .0.0845 {.000E+CC 0.0000 0Q.000E+00 0.0000
Ra-228 2.365E-01 0.1126 1.40%F-04 0.0001 3.953E-03 0.0019 9.139E-02 D.0J435 0.000E+Q0 0.0000 0.0C00B+00 0.0000
80 0 0 0 A 5 o O 1 G 5 A o 0 o L1318 PTTTfEfff fIEFRf  TTEIRffff f17itf ITTFITI9T Fifst
Total 9.556E-01 0.454% 1.834E-04 0.0001 8.53%2E-01 0.4138 2.68B8E-01 0.1280 ©0.000E+00 0.0G000 0.GO0E+00 0.0000
Total Dese Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mren/yr and Fraction of Total Dose At t = 0.0Q0E+00 years

Water
Radic- AARAARRARARRARAR
Nuclide mrem/yr fract.
BAARARA AARARARRA ARRAAR
Ra-226 (-.000E+00 0.0000
Ra-228 0.000E+00 0,0000
ITTTI8T FIffiffer fiffis
Total 0.000E+00 0.0000

*Sum of all water

Figh
sy immm s m
mrem/yr - fract.
e pmmenE gena
0.000E+00

0.000E+00 0.

0.000E+00 O

wWater Dependent Pathways

Raden Plant
T

mrem/vyr fract. mrem/yr Tract.

ARAARAARR ARAALR
0.000E+00 0.0000

0.00GE+00 D.0000

Py -
0.0C0E+00 $.00C0
0.0C0E+00 0.0000

0. 000E+00 0.00C0  ¢.000E+00 0.00030

independent and dependent pathways.

Meat Milk
ARMAAARABRRAAARAR AABARARARAARRARR
mrem/yr fract. nxem/yr fract
ARARAARER ARRBAA ARARARARE ARBAMA
0.000E+C0 0.0000 ©.000E+00 0.0000
C.CO0E+D0 ©.0000 OC.QO0DE+Q0 ©.0000

iffzifsis

L1107 PffffffTr fiffis
9.000

0.000E+0) 0.0000 .QQ0E+00 0.0000

mrem/yr fract.
4.366E-03 0.0021
2.302E-03 0.0011

&.668E-03 0.0032

A1l Pathways*
Fr s g g
mrem/yr fract.
smsmeuE wmiags
1.766E+00 0.8409
3.343E-01 0.1591

f11171171 fi1fis
2.1G0E+00 1.0000




RESRAD,
Summary

File

Radic-
Nuclide

soar s e
Ra-226

Total

Radio-
Nuclide
[
Ra-226

IIIIIITI
Total

*Sum of

Version 6.4

Joliet City

Te¢ Limit = 180 days

11/11/2009

10:17 Page

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

11

Total Dose Contributions TDROSE(i,p,t) for Individual Radionuclides (i)} and Pathways (p)

Ground

. W w

fract.

mrem/yr

7.102E-01
2.854E-01

9.955E-01 0.

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and

Water

mrem/yr fract.

S EEREEEE EEREAA
0.000E+00D
0.000E+00
TFTTEEiil
0.000E+00

IIIIII
0.0000

all water

As mrem/yr and Fraction of Total Dose At b

1.000E+DC years

Water Independent Pathways {Inhalation excludes radon)

Inhalation

m o w e mamaa

mrem/yr fract.

.
0.0000
0.0002
IifIii

0.0002

4.528E-05

Radcn

BN NG B Ry e

mrem/yr Lract.

mrmamam s mamuew
8.531E-01 0.4008%

©.568E-03 0.0045

8.627E-01 0.4054

Plant

mrem/yr frack.
1.819E-01
8.022E-02 0.0377
0 A o e

IITIIEL
2.622E-01 0.1232

Ag mrem/yr and Fraction of Total Dose At t

mrem/yr fract.
sk mmnn s s
©.000E+00 0.,0000
0.000E+00 0.0000

ITEIEafr: fiziii
0.000E+00 6.0000

Water Dependent Pathways

Radon
i mw wwn m g
mrem/yr fract.
sismnwamm mmmaza
0.000E+00 G.0000
0.000FE+G0C 0.0000

0.000E+00 0.0060

independent and dependent pathways.

Plant
AABRAAPRAARARRALA
mrem/yr fract.
AARAAAARE ARARAR
G.000E+GD 0.0C000
0.000E+00 0.0000
FITTITIIL 1f7iil
0000

i
0. GOOE+0C 0.000

mrem/yr fract.

0.0G0E+00
0.000E+00
$IITIfTE
0.000E+00

1.000E+0C years

Meat
P

mrem/yr fract.

SR EEEEARE EEsins
0.000E+00
0.000E+0C 0.
ITrifiiis
0.000E+00

mrem/yr fract.
EpgEEsas s s mmams
0.00CE+0C 0.0000
0.000E+Q0 0.0000

IIffEfI8f TIIFEL
0.000E+00 0.0000

Pathways (p}

Milk
S TR E ML
mrem/yr fract.
S sk mus s
0.000E+00 0.0000

U.00CE+00 0.0000

0.0C0E+00 0.0000

Soil
s s s n o
mrem/vr fract.
wmesmscmm mruawn
4.976E-03 0.0023

2.317E-03 0.0811

7.293E-03 0.0034

All Pathways*

AAARAAADNANAAARAR
mrem/yr fract.
AAARARAAL ARAAR
1.750E+G0 ©.8225
3.778E-01

8.1775
IIfies

2.12BE+00 1.0000




RESRAD, Version 6.4

Summary :.Joliet City
File
Ground

Radio- AARABARARARAARAA
Nuclide wmrem/yr Eract.
ARARRAR AAAAARAAR ARRRAR
Ra-226 7.014E-01 0.32302
Ra-228 3.044E-01 0.1433

‘Total

1.006E+00 0.4735
Water

Radio- ARRAARAAAAARARKA
Nuclide mrem/yvr fract.
ARBARRA ARARARRAA ARRRRA
Ra-226 0.000E+00 0.0000
Ra-228 0.000E+Q0 0.0000
TTIfiF% TIff3ifss Fifiis
Total 4.000E+00 0.0000

T« Limit =

180 days

11/11/2009

10:17

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

As mrem/yr and Fraction of Total Dose At t

Page 12

Total Dose Contributicns TDOSE(i,p,t) for Individual Radionuclides (i) and

2.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
AR
mren/yr fract.
fnmmnEsms mruaww
4.730E-05 0.0000

4.222E-04 0.0002

4.701E-04 0.0002

Radon

AMRARARARAARAADD

mrem/yr Eract.
BEftsssmx mmssas
8.412E-C1 0.3960
1.263E-02 00,0059

Tififf1%T £17111

'8.539E-01 0.4020

Blant
B RN et n e mp e ke

mrem/yr fract.

1.860E-01 0.0875

7.027E-02

ITIEII

2.562E-0L1 0.1206

As mrem/yr and Fraction of Total Dose At t

Fish
A AAREAARAAAARAR
mrem/yr fract.
s mescas Emmmam

C.000E+00 0.0000

.
0.000E+0QD 0,0000

TLLITTffT Tfffff
0.000E+00 0.0000

Water Dependent Pathways

Radon
W s m s s s sy
mrem/yr fract.
U,
0.000E+00 0.0000

G.000E+00 0,0000

0.00CE+Q0 ¢.0000

*Sum of all water independent and dependent pathways.

Plant

mrem/yr Eract.
Gekrssmun mmmams
0.000E+00 0.0000

0.CCOE+00 0.0000

Q.000E+D0 0.0000

mrem/yr fract.

s 5w mwana s
0.000E+00 0.0000
0.000E+0G 0.0000Q

0.000E+00 0.0000

Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and

2.000E+00 vears

Meak
P

0.000E+0C 0.0000
0.0C0E+Q0 0.C000

1715 fIfift
0.000E+00 6.0000

Pathways (p)

Milk

s m

mrem/yr fract.
f s rzmrsxs mmmmee
0.00CE+D0 0.0000

0.0C0E+00 0.0000

0.000E+00 O.0QC0C

Pathways (p)

Milk
mrem/yr fract.
fnrmsmann wmsa s
0.0Q0E+00 0.0000
0.000E+0C 0.0000

Soil
s e w s

mrem/yr fract.

G REEEREE SEENES
5.553E-03 0.0026
2.239E-03 0.0011
ITTITITTT 117871
7.792E-03 §.0037

All Pathways*

RN ke

wmrem/yr fract.

B same s musowage
1.734E+00 0.8162
3.B899E-01 0.1836

iffsf
0

TIT11E55T

I
2.124E+0C 1.0000




T« Limit = 180 days
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Summary : Joliet City

File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributions TDOSE(i,p.t) for Individual Radicnuclides {i) and Pathways {p)
As mrem/yr and Fraction of Total Dose At t = 5.000E:00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Millk
Radio- ARRARAAAARRAARAR ARAARARAAAARARRE AAARXARARAARAARR AAARRRARARAAAAAR AARARARAARAARAAA ARAARARAARRARRAR
Nuclide wrem/yr fract. mrem/yr frack. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARARAA BAABAAARA AAARAR AAAARAAAR ARARAA ARRRAARAA AAKARA AARRAAAAA AARAAR AARARARAA ARAAAR ARAARBAAA AARRRA
Ra-Z26 ©.755E-01 0.3339 5.485E-05 0.0000 B8.064E-01 0.3986 1.S60E-01 0.0969 £.000E+00 0.0000 0.000E+00 0.0000
Ra-228 2.749E-01 0.1359 4.640E-04 0.0002 1.400E-02 C.0069 4.707E-02 0.0233 0.000E+CQ0 0.0000 0.000E+CC 0.0000
TIIIF3% ITTITLIEE L1717 TIT90f1if II18dif IIffFT1ff f11fif STTFTffif TTITIT ITIISfEEY fTEfTE IFIfTESfiT FRffif
Total 9.504E-01 0.4697 5.18%E-04 0.0003 8.204E-01 0.4055 2.430E-01 0.1201 G.000E+(G0 0.0000 0.000CE+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i} and Pathways (p)
As mrem/yr and Fraction of Total Dose AL t = 5.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk

Radio- ARAARARRAARARAAR ARAARRAAARARARAR AAARARAARAAARAAA ARARARARAAAAMAGA AAARARRARARARARE ARAARRRARAARRAZA
Nuclide mrem/yr £ract. mrem/yr fract. mrem/yr fract. mrem[yr fract. mrem/yr fract. mrem/yr fract.
BAARARR ARARAARRA RARRAA ARARARARA ARARAA AARARRRRR AARRAA ARARAAARA ARABEA ARAAAAAAA ARAAAA ARARRRAAR AARARR
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.CO0E+Q0 0.0C000 O0.0C0E+00 0.0000 0.000E+D0 0.0000
Ra-228 0.000B+00 §.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 O 0000 ©0.0COE+00 0.0000 0.000E+00 0.0000
ITITTTT TIETEFEST f318ff fPITIT17T FEE81f fPfIf%iff ffffff ILTETTI9T FRffff ITTTEEETf FPf81% FEfeffiis ififit
Total 0.000E+00 0.0000 O,D00E+00 0.00800 0.000E+00 0.08000 0.000E+00 0.0000 0.Q0DE+00 0.0000 ©O.000E+00 0.0000

*sum of all water independent and dependent pathways.

fract.

mrem/yr

7.092%E-03 0.0035
1.776E-03 0.000%

IITIIIITI ITIIIT
8.875E-03 0,0044

All Pathways*
B s sy o

mrem/yr fract.

MM wwoaw
1.685E+00 0.8328
3.382E-01 0.

Ifffiffis
2.023E+00




RESRAD,
Summary
File

Radio-
Nuclide
s
Ra-226
Ra-228

Total

Radic-
Nuclide
P
Ra-22¢6
Ra-228

Total

*Sum of

Version 6.4

Joliet City

T« Limit = 180 days

11/11/200%

10:17

H:\HOME\400001 HEALTH PEYSICS\JOLIETY\RESRAD\JOLIET.RAD

Page 14

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)

Ground
s o n s
mrem/yr fract.
s e s s

6.344E-01

ARARAR
0.3519
0.0923

IIIIXI
.4443

1.665E-01

8.009E-01

Total Dose Contributiong TDOSE(i,p,t) for Individual Radienuclides (i) and

Water
.
mren/yr fract.
crrrxszar wmmme e
0.000E+00 0.0QQDO0
0.000E+0C0 0.0000

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At € = 1.000E+01 Vears

Water Independent Pathways (Inhalation excludes radom)

Inhalation

AARRRRARBDANNADR
mrem/yr fract.
Bfssimsss xrzran
6.381E-05 0.000¢
3.034E-04

ITITII
0.0002

IIIIIIIII
3.672E-04

Radon

e s e e = s s

mrem/yr fract.

7.514E-01 0.4168
9.178E-03 0.0051

ILITIT
7.606E-01 0.4219

Plant
e,

2.068E-01
2_398E-02

Ifft
2.308E-01 0.12

Meat
ek v m o m e =y e

fract.

mrem/yxr
e mrsa—ra ek
0.000E+0C 0.0000
C.000E+00
ITTIiiTif f7FifT
0.000E+00 0.0000

As mrem/yr and Fracticn of Total Dose At t = 1.000E+01 years

Fisgh
o s

mrem/yr fract.

. 0.000B+00 0.00090

0.Q00E+00 ©.0000

0.0008+00 0.0000

Water Dependent Pathways

Radon

fract.

mrem/yr

0.C00E+C0O 0.0000

0.000E+00
TEIfITIT 11181
0.0000

0.0000

0.000E+C0

all water independent and dependent pathways.

Plant

mrem/yr fract.

. L

Meat
s e m g w n

mrem/yr fract.

oo P
8.000E+00 ©¢.2000
0.000E+00 0.0000

IITIfifIT Iififi
0.000E+00 0.0000

Milk
ruEERsasEExans
mrem/yr fract.
0.000E+00 0.0000
0.000E+00 0.0000
““““ if

I
0.00CE+00 ©.0000

Pathways (p)

fract,
R
0.0000
Q.0000

If1i%f
0.0000

9.137E-03
1.013E-03 0.
ITIF1111 ¢
1.0158-02 0.00

All Pathways*
S m e wak o

fract.

1.602E+00
2.010E-01 0.1115
TEEfETIET fiif
1.B03E+00 1.00




RESRAD, Version 6.4

T« Limig =

180 days

11/11/2009

10:17 Page 15

: H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD_

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)

Summary Joliet City
File

Ground
fadio-  ARAAARAAAALARALA
Nuclide wrem/yr fract.

BN D mmmmum moa s
Ra-226 5.595E-01 0.3750D

Ra-228

4.688E-02 0,0314 -

As mrem/yr and Fraction of Total Dose At t = 2.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

mrem/yr frack.
i semas mremas
7.416E-05 0.0000C

8.790E-05 0.0001

1.621E-04 0.4001

Radon

6.519E-01 0.4370
2.661E-03 0.0018

6.546E-01 0.4388

Total Dose Contributions TDOSE{i,p,t)

Total &€.064E-01 00,4065
Water
Radio- ARAARARAARAAAAAR

Nuclide mrem/yr fract.

Sassmaa mm MM pmn s

Ra-226 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000
11111 IffI1£E1T fRfiif
Total  ©.000E+00 0.0000

Plant

VS,

fract.

mrem/vr
2.126E-01
6.181E-03 0.

Z2.188E-01 0.1

for Individual Radionuclides {i) and

Meat

BErscapemama ks

mrem/yr fract.

gusmmazoar pag. o
0.0000

0.00060

0.000E+00
0.CG00E+00

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 2.000E+01 years

fract.

mrem/yr

o -
0.000E+00 §.0000
¢.000E+00 0.0000

0.000E+00 0.0000

Water Dependent Pathways

Radon
e e
mrem/yr fract.
irsnEmmss Eemmaa
0.CO0CE+CD 0.0000
0.900E+0C 0.0000

0.000E+Q0 0.0000

*Sum of all water independent and dependent pathways.

Plant

.
mrem/yr fract.
mmmmmmama s
0.CO00E+00 0.0000

Q.000E+Q0 0.0000

0.000E+00 0.0000

Meak

R R E sy e sk

mrem/yr

fract.

0.00CE+0Q0
0.000E+00

Miik
.

wrem/yr fract.

Mmoo 4o
0.0C0E+00 0.0000

0.C00E+0C 0.0000

IIITIT

0.000E+00 D.0000

Pathways [p)

Milk
i mE s s
mrem/yr
Eammemms s g
0.000E+00 ¢.0000
0.000E+00 0.0000

fract.

0.000E+00 ©0.0000

1.165E-02 0.0078
2.803E-04 §.0002
IITFT123T fEiifs
1.153E-02 0.0080

A1l Pathways*
B R ook e

mren/yr fract,

S ismEksn sxmoe

1.436E+00 0.3624

5.609E-02 0.0376

fift ifi
92

111 friifi
E+00 1.,0000

=

-4
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Page 18§

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)

Total Dose Contributions TDOSE(i,p,E) for Tndividual Radionuclides (i) and

Summary Joliet City
File

Ground
Radio- ARRRAAAARARARAAA
Nuclide wmrem/yr fract.
ARAARAA ARARAARAR AARRAA
Ra-226 4.931E-01 0.3820
Ra-228 1.249E-02 §.0097
f11I13T FPTIT13IT ffITif
Total 5.056E-01 0.3917

Water

Radio- AARARAARRARRAARA
Nuclide mrem/yr fract.
AARAAAR ARAAARAAE ARAAAA
Ra-226 0.000E+00 0.0000
Ra~228 0.000E+00 0.0000
TTTETIT TTifiiifE ffffft
Total 0.000E+00 0.0000

*Sum of all water

As mrem/yr and Fraction of Total Dose At t

= 3.000E+01 years

Water Independent Pathways {Inhalation excludes radon)

Inhalation

Brsmm e s

mrem/yr fract.

7.757E~05
2.360E-05

IIIIII

1.012E-04 0.0002

Radon
AN EsE R
mrem/yr frackt.
S wsaa e wassw
5.650E-01 0.4378
7.145E-04 0.0006

5.657E-01 0.4383

Plant

P,

mrem/yr £fract.

w s e mm s e
2.049E-01 0.1587
1.58BE-03 0.0012

ITTIIffif ITiiif
2.065E-01 ¢,1600

Meat

P, w e
mrem/yr fract.

¢.000E+00 0.0000

0.00CE+Q0

0.0000
ITfifd

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At £ = 3.000E+01 years

Figh

AR g H S mea s

fract.

mrem/yr
0.00Q0E+00 0.0000
0.00CE+00 0.0000

[ETTiTiLT fftift
0.C00E+0Q 0.0000

Water Dependent Pathways

Radon

BB E m smmsm mmmy

mrem/yr fract.

independent and dependent pathwaysl

Plant

zuan
mrem/yr fract.
AARAAAARR ARRRMA
0.000E+00 0.0000
0.000E+00 0.0000
IPTIfTiIe Triieg
¢.000E+00 0.0000

Meat
e,

mrem/yr fract.

SEEEETRRE RER RS
0.000E+00 0.0000
0.0000
Iit
000

0.000B+C0

O
i
o H

0.000E+00

mrem/yr

0.000E+00 ©
0.000E+00 O.
ITTfffffT 1iiiex
0.000E+00 0.66

Pathways (p)

‘Milk
M m s
mrem/yr fract.
G.000E+00 0.0000
0.00CE+00 C.0000

TTTT3135T fF1117
0.000E+00 0.000C

Soil

ARRAAAARRAAAKAAR
mrem/yr fract.
ARARAARAR AARAAR
1.271E-02 0.0098
7.494E-05 ¢.0001
IEIfT7I8T ffifft
1.27%E-~-02 0.0099

All Pathways+
AARARARARRAAARAR
mrem/yr fract.
s wmemna
1.276E+00 0.9885
1.489E-02 (,0115
TIZITEFTT fffifs
1.291E+00 1.0000




RESRAD, Version 6.4 T« Limit = 180 days 11/21/2009 10:17 Page 17

Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent . Product Thread DSR{j.t) At Time in Years (mrem/yr} / (pCi/g)
(i} {3) Fraction 0.000E+00 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2.000E+01 3.000E+01
R ERRERARE AEREREERSE RRAREEREE HERRRERES HAREAHEEE EomEmamen G H S .o oo 4 peanssmss pmmnan s

Ra-226+D Ra-226+D 1T-000E+00 1.573E+01 1.552E+01 1.331E+01 1.470E+01 1.373E+01 1.197E+01 1.044E+01
Ra-226+D Ph-210+D 1.000E+00 4.182E-02 1.1127E-01 1.766E-01 3.495K-01 5.744E-01 8.444E-01 9.533E-01
Ra-226+D -BDSR {5} 1.577E+01 1.5635+07 1.54B8E+01 1.504FE+01 1.430E+Q1 1.282E+01 1.139E+0D1

Ra-228+D Ra-228+D 1.000E+00 4.887E+00 4.276E+00 3.741E+00 2 _506E+00 1.285E+00 3.377E-01 8.872E-02
Ra-2284D Th-2284+D 1.00QE+00 9.777E-01 2.352E+400 3.100E+00 3.427E+00 2.241E+00 6.463E-0¢1 1.726E-01

Ra-228+D aDSR () 5.864E+00 6.62BE+00 6.841E+00 5.933E+00 3.526E+00 9.821E-01 2.613E-01
TITTTITILLT TITITTLTIT TIFTTI0TT LLERLR5TT ITPSRT1F I98fTR7ET T171189FF FETT7HITT TETEELtf ITfIfffis
The DSR includes contributions from associated (half-life & 180 days}) daughters.
single Radionuclide Soil Guidelines G{i,t}) in pCi/g
Bagic Radiation Dose Limit = 2.500E+01 mrem/yr

Nuglide

(i) t= 0.000E+0Q 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2.000E+01 3.000E+01
AARARAR RRARAARER  ARRARKAAR  AAARAAARR  AARAARRAA  ABAARAAAR  ARAAARERAR ARARARARR
Ra-226 1.585E+00 1.500E+00 1.615E+00 1.6628+00 1.748E+0¢ 1.950E+00 2.155E+00
Ra-228 4 _263E+00 3.772E+00 3.655E+00 4 .214E+00 7.091E+00 2.540E+01 9.568BE+01L
TEITIfs TITITIILT IFEIEREfE | ITITETIEE TITTTRIET  fETITITET TETELLIfT ITfTfIiig

Summed Deose/Source Ratios DSR({i,t) in (mram/yr) / (pCi/g)
and Single Radionuclide Soil Guideélines G{i,t) in pCi/g
at tmin = time of minimum single radionuclide scil guideline
and at tmax = time of maximum total dose = 1.308 i 0.003 years

Nucliide Imitial tmin DSR(i,tmin) G(i,tmin) DSR{i,tmax) G(i,tmax)

(i) {pCi/sg) (years) {pCi/g) {(pCi/g)
ARRAARE ARARRRAAR AARARAARAARARAAA AARAAAARA AAARRARAA ARAARAARA ARARRAARR
Ra-226 1.120E-01 0.000E+00 1.577E+01 1.585E+00 1.558B+401 1.604E+00
Ra-228 5.700E-02 2.03% A 0.004 6.841E+00 3.654E+00 §.741E+00 3.705E400

ITTREITT TITTLI8DT IRRITRETLLLL3977 FIFEffffff IFTTT8$§f FI1TI17Li ITIEIFTiT
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Parent THF (i}
(i}

R,
Ra-226 1.000E+00
Ra-226 1.0C0E+00
Ra-228 1.000E+00
Ra-228 1.000E+00
ITIT3IT f1iffiist

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

DOSE({j,t), mrem/yr
2.000E+00 5.000E+00 1.000E+01 2.000E+01
; FEERawmSS Emmsmmmes
1.341E+00

t= 0.000E+00 1.000E+00

Srsscnaa massmaa pEisnasnan amssossmaw

1.782E+00 1.738E+00 1.714E+00 1.646E+00 1_538E+0D

4.684E-03 1.251E-02 1.978E-02 3,914E-02 6.434E-02 9.457E-02

2.785E-01 2.437E~01 2.132E-01 1.428E-01 7.324E-02 1.925E-02

J.6B4E-02

1.767E-01 1.9538-01 1.27

5.573E-02 1.341E-01

THF (i) is the thread fraction of the parent nuclide.

Nuclide
{3}

P
Ra-226

Ph-21¢

Ra-228

Th-228

Parent THF (i)
(i)

emnmEss mmme e

Ra-226 1.000E+00

Ra-226 1.000E+0Q0

Ra-228 1.000E+0C

Ra-228 1.000E+00

Individual Nuclide Soil Concentration

Farent Nuclide and Branch Fraction Indicated

&(j.t), pCi/g
t= 0.000E+00 1.000E+00 2.CU00E+00 5.000K+00 1.000E+01 2.000E+01
e mnw e

8.776E-02

1.120E-01 1.106E-01 1.093E-01 1.054E-01 9.914E-02

0.000E+00 3.393E-03 6.614E-03 1.531E-02 2.699E-02 4.211E-02

5.700E-02 4.9%4E-02 4.375E-02 2.,942E-02 1.518E-02 4.043E-03

0.000E+30 1.616E-02 2.541E-02 3.166E-02 Z.151E-02 6.304E-03

TEF(i} is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =

169.94 seconds

3.000E+01
1.169E+00
1.068E-01

5.057E-03

9.836E-03

Iffffriis

3.000B+01

. "
7.769E-02

4.957E-02

1.077E-03

1.694E-03
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Summary : Joliet City
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Dose Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

3 - ' Current 2 Base * Parameter

Menu @ : Parameter a Valueg Case* 3 Wame

A-l1 3 DCF's for external ground radiation, (mrem/yr}/ (pCi/g) )
Ac-228 {(Source: FGR 12) * 5.978E+00 * 5.978E+C0 * DCFL{ 1)

3‘, .
_

AL-218 (Source: FGR 12} * 5.847E-03 * 5.847E-03 ? DCFL( 2)
3.606E-03 ? 3.608E-03 3 DCFL( 3)

i
|
B

w

A-1  * Bi-210 {Source: FGR 12)
Bi-21i2 (Source: FGR 12) > 1.171B+00 ? 1.171E+00 @ DCF1{ 4)

A-1 3
A-1 1 Bi-214 {Source: FGR 12) ' 9.808E+00 * 9.808E+00 2 DCF1{ &)
A-1 ? Pb-210 {Source: FGR 12) 1 2.447E-03 ¢ 2.447E-03 * DCF1( 6)
A-1 * Pb-212 (Sourse: FGR 12) ' ' 7.043E-01 * 7.0438-01 * DOFL{ 7]
A-1 3 Pb-214 {Source: FGR 12) * 1.341E+00 ? 1.341E4+00 ° DCF1( 8)
A-1 ? Po-210 {Source: FGR 12) L s 5.231E-05 * 5.231E-05 ? DCFL{ 9)
A~1 2 Po-212 [Scurce: FOR 12) ’ 3 0.000_E+00 3 0.000%+00 * DCF1( 10}
A-1 3‘PO“214 (Source: FGR 12} : * 5.138BE-04 * 5.138E-04 3 DCF1{ 11)
A-1 * Po-216 (Source: FGR 12} ) . * 1.042E-04 ? 1.042E-04 ° DCFL({ 12}
A-1 3 Po-218  {Source: FGR 12) _ * 5.842E-05 * 5.642E-05 ° DCF1{ 13}
A-1 *? Ra-224 (Source: FGR 12) * 5.119E-02 * 5.115E-02 * DCFL{ 14)
A-1 * Ra-226 (Scurce: FGR 12) * 3.176E-02 ¥ 3.176E-02 * DCF1{ 15}
A-1 * Ra-228 (Source: FGR 12) _ * 0.000E+00 * 0.00CE+80 ° BCFL{ 16)
A-1- * Rn-220 (Source: FGR 12) * 2.298E-03 * 2.298E-03 ° DOF1{ 17}
A-1 * En-222  {Source: FGR 12) ?.2.354E-03 * 2.354E-03 ° DCF1{ 18)
A-1 * Th-228 (Source: FOR 12) ? 7.940E-03 * 7.940E-G3 * DCF1{ 19)
A-1 * TL1-208 (Source: FGR 12) . * 2.298E+01 ° 2.298E+01 * DCF1i{ 20)
A-1 3 T1-210 {Source: noé data) ® ©.000E+00 *-2,000E+00 * DOF1( 21)
3 ‘ 3 3 3
B-1 * Dose conversion factors for inhalation, mrem/pCi: 2 2 3
B-1 3 Pb-210+D T 2.320E-02 * 1.360E-02 DCF2( 1}
B-1 ? Ra-226+D ' B.594E-03 ' B.580E-03 » DCF2( 2}
B-1 2 Ra-2284D ? 5.07BE-02 2 4.770E-03 9 DCF2{ 3}
B- * Th-228+D * 3.454E-01 ® 3.420E-01 @ DCF2{ 1) -
3 3 El 3
D-1 * Dose conversion factors for ingestion, wmrem/pCi: 3 1 2
D-1  ? Pb-210+D * 7.276E-03 4 5.370E-03 ® DCF3{ 1}
D-1 * Ra-2264D ’ > 1.321E-03 * 1.320E-03 2 DCF3( 2)
-1 * Ra-228+D ?1.442E-03 * 1.440E-03 * DCF3{ 3)
D-1 * Th-228+D ' ? B.0BEE-04 * 3.960E-04 ° DCFI( 4)
3 2 3 3
D-34 2 Food transfer factors: , L 3 3
D-34 3 Pb-210+D , plant/soil concentration ratio, dimensionless * 1.000E-02 ? 1.000E-02 3 RTF{ 1,1}
D-34 3 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * B.000E-04 * B_000E-04 2 RTF{ 1,2}
D-34 2 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/{pCi/d) * 3.000E-04 ? 3.000E-04 * RTF( 1,3)
D-34 2 : )
D-34 * Ra-226+D , plant/soil concentration ratio, dimensionless ® 4.000E-02 * 4.000E-02 * RTF( 2,1)
D-34 » Ra-228+D beef/livestpék—intake ratio, (pCi/kgl/{pCi/d) * 1.000E-03 * 1,000E-03 * RTF{ z,2)
D-34 2 Ra-226+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) > 1.000E-03 * 1.000E-03 * RTF( 2,3)
D-34 > s 3 3
D-34 3 Ra-2284D , plant/scil concentration ratio, dimensicnless * 4.000E-02 3 4,.0008-02 3 RTF( 3,1)
D-34 * Ra-228+D , beef/livestock-intake ratio, {pCi/kgl/ (pCi/a) * 1.000E-03 * 1.000E-63 * RTF( 3,2}
D-34 * Ra-2284D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) * 1.000E-03 * 1.000E-03 3 RTE({ 3,3}

D-34 3 ] 3
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose Conversion Factor (and Related] Parameter Summary {continued)

Doge Library: FGR 11

s * Current 3 Base ! Parameter

Menu ? Parametexr 2 Valuedt * Case* 3 Name

D-34 * Th-228+D , plant/soil concentration ratio, dimensionless * 1.000E-03 * 1.000E-03 ® RTF( 4,1)
D-24 * Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-04 ®-1.000B-04 * RTF{ 4,2) .
P-34 3 Th-228B4D , milk/livestogk-intake ratio, (pCi/L)/{pCi/d} * 5.000E-06 * 5.000E-06 I RTF({ 4,3}
a V a 3 E
3 s 3

* Biloaccumulation factors, fresh water, L/kg:
D-5 ? Pb-210+D , fish 2 3.000E+C2 * 3.000E+02 * BIOFAC( 1,1)

D-5  PL-2104D , crustacea and mollusks * 1.000E+02 * 1.000E+02 * BIOFAC{ 1,2)
D-5 3 3 3 3

D-5 3 Ra-226+D , fish * 5.000E+01 * 5.000E+01 * BIOFAC( 2,1)
D-5 * Ra-226+D , crustacea and mollusks * 2.500B+02 ® 2.500E+02 3 BIOFAC{ 2,2)
D-5 E] X a 3 E)

D-5 ? Ra-228+D , fish 7 * 5.000E+G1l * 5.000E+01 * BIOFAC( 3,1)
D-5 * Ra-228+D , crustacea and mollusks . 2.500E+02 * 2,500E+02 * BIOFAC{ 3,2)
D*S 3 3 3 3

D-5 ? Th-228+D , fish * 1.000E+02 * 1.000E+02 * BIOFAC( 4,1)
D-5 3 Th-228+D , crustacea and mollusks 3 5.000E+02 * 5.000E+02 ? BICFAC{ 4,2)
iiiiiiiiiiifiiiiiiiiiiiiiffiiiiiiiiiiiifiiifiiiiiiiifiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiiiififfiiiffiiiiifi

#For DCFi(xxx} only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Site-Specific Parameter Summary

2 3 User 2 E ’ Used by RESRAD *  Parameter

Parameter 3 Input * Default * (If different from user input)

RO11 * Area of contaminated zone (m*+2} * 5.5008+05 * 1.000E+04 2 - 1 AREA
R011 * Thickness of contaminated zone (m)  3.04BE-01 * 2.000E+00 ? --- * THICKO
RO11 * Length parallel to aguifer flow (m) * 4.880E+02 * 1.000E+02 3 - * LCZPAG
RO11l * Basic radiation dose limit (mrem/vx} * 2.500E+01 * 3.000E+01 ° --- * BRDL
R011l * Time since placement of material (yr) > 4.500B+01 * 0.000E+00 3 --- *TI
k011l ? Times for calculations (yr) * 1.000E+00 * 1.000E+00 ? --- T 2)
RO1l * Times for calculations (yr) ? 2.000E+00 * 3.000E+00 * - > T 3}
ROL11 ?* Times for calculations (yr) * 5.000E+00 * L.QO00E+01 ° . -—- T T( 4)
RO11 * Times for calculations (yr) * 1.000E+01 ? 3.0CO0E+01 ? - 3T 5)
RO11 ° Times for calculations (yr) * Z.0C0E+01 * 1.000E+02 ? --- *T{ B)
R011 * Times for calculationsz (yr) * 3.000E+01 * 3.000E+02 * - *T( 7
ROI1 * Times for calculations (yr) l * not used ? 1.000E+03 °? . - 2 T( 8)
RO11 * Times for calculations (yr) * not used > 0.000E+00 * - * T 9)
RO11 * Times for calculaticns (yr) ) ? not uged * 0.000E+00 *? = 2 T(1g}

3 z 3 3 )
RO12 ? Initial principal radionuclide (pCi/fg): Ra-226 * 1.540E-01 > 0.000E+Q0 * -—- *g1{2)
RO12 * Initial principal radionuclide {pCi/g}: Ra-228 * §.900E-02 ? 0.000E+00 @ - 3 81(3)
RO12 * Concentration in groundwater {(pCi/L) : Ra-226 ? not used # 0.000E+00 * . Wi 2)
R012 * Concentration in groundwater (pCi/L): R&-228 2 pot used 2 0.00CE+00 ° - * W1{ 3)

3 3 3 3 2
R013 * Cover depth {(m) * 0.000E+00 * 0.000E+00 * --- : COVERO
R0O13 * Density of cover material (g/cm**3) ? not used * 1.500E+0DQ * - I DENMSCV
RO13 * Cover depth erosion rate [m/yr) * not used * 1.0Q0E-G3 2 -—- 3 VOV
R013 * Density of contaminated zone (g/cm¥**3) * 1.440E+00 * 1.500E+00 3 - * DENSCZ
R013 * Contaminated zone erosion rate (m/yr) 2 1.000E-03 * 1.000E-03 ? --= L e
R013 * Contaminated zone total porosity # 4.500E-01 * 4.Q00E-01 3 - P TPCZ
R013 * Contaminated zone field capacity * 1.000E+0Q0 * 2.00[.)EA01 2 -—- T ROCT
R0O13 * Contaminated zone hydraulic conductivity (m/yr) * 4,310E+01 * 1.000E+Q1. 3 -—= * HCCS
R013 * Contaminated zone b parameter * 9.075E+0C ? 5.300E+00 * - 3 BCZ
RO13 * Average annual wind speed (m/sec) * 4.500E+00 * 2.000E+GO0 > - 1 RIND
RO13 * Humidity in air (g/m**3} * not used * §.000E+00 * -—— 1 HUMID
R0O13 * Evapotranspiration coefficient ? 5.000E~01 * 5.000E-01 3 ~—— * EVAPTR
RO13 * Precipitation (m/yr) * 8.763E-01 * 1.000E+G0 3 --- 3 PRECIP
RO13 :* Irrigation (m/yr} ? 2,000E-01 * 2.000E-01 ? F— 3 RT
R013 ? Irrigation mode * overhead * overhead 3 --= : IDITCH
R013 ? Runoff coefficient ) * 4.C00E-01 * 2_.00C0E-01 3 - 3 RUNOFF
ROL3 * Watershed area for nearby stream or pond {m**2) * 2.590E+06 * 1,000E+06 ? - 1 WAREA
R0O13 * Accuracy for water/scil computations - * 1.000BE-03 * 1.000E-02 * --- ‘ 3 EPS

a . 2 2 3 a
R014 * Density of saturated zome (g/cm**3} * 1.500E+00 3 1.500E+00 2 -—- 3 DENSAQ
RO14 * Saturated zone total porosity 7 4.000E-01 * 4.000E-01 * - * TpPST
R014 * Baturated lzone effective porosity 3 3.200E-01 * 2.000E-0i ? -— 1 EPSZ
RO14 * Saturated zone field capacity * 2.000E-01 * 2.000E-01 3 - s FCSZ
R0Ol4 * saturated zone hydraulic conductivity (m/yr) 3 S.S550E+03 * 1.00.0E+02 b - T Hogz
RO14 * saturated zone hydraulic gradient * 2.000E-02 * 2.0Q00E-02 ? - 1 HGWT
RU14 * Saturated zone b parameter ? 4.050E+00 * S5_300E+00 3 - 1 BSZ
R014 3 Water table drop rate {m/yr) . * 1.000E-03 * 1.Q00E-03 ? - 3 VRT
RO14 @ Well pump intake depth {m below watér table) * 3.000E+00 * 1,000E+01 ? -——- 3 DWIRWT
R014 * Model: Nendispersion [ND} or Mass-Balance (MB) * ND : ND 3 - 1 MODEL
R014 * Well pumping rate (m*#*3/yr) 3 2.500E+02 * 2.500E+02 * --- 3 W




RO1S5
RO15
RO15
RQ15
RO15
ROLS
RO15
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Site-Specific Parameter Summary (continued)

Parameter 2 Input * Defauit 2 (If different from user input)

Number of unszturated zone strata
Unsat. zome 1, thickness (m) '* 2.000E+00 * 4.0005+00 @

Unsat. zone 1, scil density (g/cm*+*3) * 1.440E+00 3 1.500E+00 3

Unsat. zone 1, total porosity 3 4.500E-01 * 4_000E-01 *
Unsat. zone 1, effective porosity * 2.000E-0X * 2.000E-01 °
Unsat. zone 1, field capacity 3 2.000E-C1 * 2.000E-01 @
Unsat. zone 1, soil-specific b parameter 3 9.075E+00 * 5.300E+00 =
Ungat. zone 1, hydraulic conductivity (m/yr) ? 4.310E+01 * 1.000E+01 *
' a 3 a
Unsat. zone 2, thickness (m) * 9.700E+00 * 0.000E+00 *
Unsat. zone 2, soil density {g/cm**3) * 1.500E+00 2 1.500E+00 ?
Unsat. zone 2, total porosity * 4.000E-01 ® 4.,000E-01 3
Unsat . zone 2, effective porosity * 3.200B-01 * 2,000E-Q1 ?
Unsat. zone 2, field capacity > 2.000E-01 * 2.000E-01 @
Unsat. zone 2, scil-specific b parameter * 4.050E+00 * 5.300E+00 ?
Unsat . zone 2, hydraulic conductivity (m/vyr) ? 5.550E+03 2 1.000E+01 *
3 ] )

Distribution coefficients for Ra-22§ 3 3 3

* 7.000E+01 ? 7.C00E+01 2
.Y 7.000E+01 2 7,000E+01 *

Contaminated zone (cm**3/g)
Unsaturated zone 1 {cm**3/g)
Unsaturated zome 2 (ocm**3/g) 2 7,000E+01 * 7.000E+01 °

Saturated zoné (cm**3 /qg) * 7.000E+01 * 7.000E+01.°?

Leach rate {/yr) > 0.000E+00 ? 0.800E+00 @
Solubility constant ? 0.000E+00 * 0.000E+0Q =
3 a3 1

Distyibution cecefficients for Ra-228
Contaminated zone {em**3/g) 3 7.000E+01 ?* 7.000E+01 *
Ungaturated zone 1 {cm**3/g) * 7.000E+01 * 7.000E+01 3

Ungaturated zone 2 (cm**3/g) * 7.000E+01 ® 7,000E+01 *

Saturated zone {cm**3/g) * 7.000E+C1 * 7.000E+01 °
Leach rate (/yr) : 0.000E+00 ? 0.000E+00 3
Solubility constant . ? 0.0C0E+00 * 0.000E+0Q ?

3 H 3

Distribution coefficients for daughter Ph-210 3 2 2
Contaminated zone {cm**3/g) > 1.000BE+402 * 1.000B+02 3
Ungaturated zone 1 (cm**3/g) * 1L.0C0E+02 * 1.000E+02 °
Unsaturated zone 2 [cm**3/g) 3 1.000E+02 * 1.000E+02 3
Saturated zone (cm**3/qg) > 1.000E+02 * 1.00CE+02 ?
Leach rate {/yr) > 0.DDOE+00 * ©.G00E+00 ?
Solubility ceonstant 2 0.000B+00 * 0.000E+08 3

. 2 3 3
Distribution coefficients for daughter Th-228 3 : i

Contaminated zone {cm**3/g) -0D0E+04 * 6.000E+04 ?

Unsaturated zone 1 {cm**3/g) -000E+04 ?* 6.000E+D4 3

Unsaturated zone 2 (cm**3/g} .0C00E+04 * 6.000E+04 ?°

Saturated zone (cm*+*3/g)

-00D0E+00 * 0.000E+0D0 ?

6
[}
6
> 6.000E+04 * 6.00CE+04 *
Leach rate {/yr} 0
0

Solubkility constant -000E+00 * 0.000E+00 @

o

Inhalation rate {m**3/yr) > 8.400E+03 * 8.400E+03 @

Used by RESRAD

1.176E-02

not used

1.176E-02

not used

8.242E-03

not used

1.378E-05

not used
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w

w
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w
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Parameter

NS
H{1)

DENSUZ (1)

TPUZ (1)
EPUZ {1)
FCUZ (1)
BUZ (1)

HCUZ (1)

H{Z2)

DENSUZ {2} -

TPUZ(2)
EPUZ (2}
FCUZ (2)
BUZ{2)

HOUZ {2)

BCNUCC {
DCNUCT {
DCNUCU {
DCNUCS (
ALEACH {
SOLUEBK (

DCNUCC {
DCNUCU (
DCNUCU {
DCNUCS (
ALEACH (
SOLUBK (

DeMICe |
DCNUCU {
DCNUCT (
DCNUCS {
ALEACH (
SOLUBK (

DCNUCC {
DCNUCU {
DCNUCU {
DCNUCS {
ALEACH(
SOLUBK (

INHALR

2)
2,1}
2,2)

2}
2}

3}
3,1)
3,2)
3}

3}

41)

1,1)
1,2}
1)
1}
1)

4}
4,1)
4,2}
1)
4}
4)
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

'8ite-Specific Parameter Summary (contimed)

3 * User 2 ? Used by RESRAD * Parameter
Menu 2 Barameter 2 Input * Defauit »* (If different from user input) » Name
ROL7 * Mass loading for inhalatiom {g/m**3} * 1.000E-04 * 1.000E-04 ? - 3 MLINH
R017 3 Exposure duraticn * 7.000E+01 * 3.0Q0E+Ql ? ) -——— * ED
R017 ? Shielding facter, inhalation ® 4.000E-01 * 4.0C0E-0D1 @ --= 3 SHF3
RO17 @ Shielding factor, external gamma * 7.000E-01 * 7.000BE-Q1 * - * SHFI
RO17 * Fraction of time spent indoors * 5.000E-01 * 5.000E-01 ? .- * FIND
R017 * Fraction of time spent ocutdoors (on site) * 2.500E-01 * 2.500E-01 3 - T FOTD
RO17 * shape facteor flay, external gamma *-1.000E+00 * 1.QO0E+C0 * -1 shows non-circular AREA. * FS
R017 * Radii of shape factor array (used if ¥8 = -1); 3 2 2 3
RO17 2 Outer annular radius {m}, ring 1: ? 5.467E+01 ! 5.000E+01 ? - * RAD SHAPE{ 1)
RO17 3 Outer annular radius (m), ring 2: * 1.093E+02 > 7.071E+01 @ --- ® RAD_SHAPE( 2)
RO17 1 Outer annular radius (m), ring 3: 2 1.640E+02 ? 0.000E+0C0 3 -—- ! RAD SHAPE{ 3)
RO17 3 Outer anmilar radius (m), ring 4: * 2.187E+82 3 0.000E+00 23 --- ° * RAD SHAPE( 4)
RO17 2 Outer annular radius (m}, ring 5: ? 2.733E+02 * 0.000E+0D * - ! RAD_SHAPE( 5)
RO17 3 Outer anmilar radius (m), ring s: ? 3.280E+02 * 0.000E+QQ --- * RAD SHAPE( &)
RO17 ? Outer annular radius (m), ring 7: 2 3.827E+02 ? 0.000E+00 * - ' RAD SHAPE( 7)
ROL7 2 Outer annular radius (m), ring 8: * 4.373E+02 * 0.D0QE+00 3 - * RAD_SHAPE( 8)
RO17 @ Outer anmular radius {m), zing 9: ® 4.920E+02 * 0.000E+00 ? - ' * RAD_SHAPE({ 9)
RO17 * Outer annular radiug (m), ring 10: ? 5.467E+02 * 0.0DOE+CO 2 - ¥ RAD SHAPE({10)
RQ17 ? Outer annular radius (m), ring 11: * 6.013E+0Z ° 0.000E+00 °* - * RAD SHAPE(11)
RO17 3 Cuter annular radius {m), ring 12: ? 6.560E+02 * D.000E+00 2 - . * RAD_SHAPE (12}
3 EY 3 ) a
RO17 ? Fractions of annular areas within AREA: 3 1 E 3
RG17 = Ring 1 *> 1.000E+¢0 * 1.000E+Q0Q 2 --- * FRACA( 1)
R017 *  Ring 2 * 1.000E+00 * 2.732E-01 @ - 1 PRACA( 2}
RO17 * Ring 3 3 1.000E+00 * 0.000E+00 3 - 3 FRACA{ 3)
RO17 * Ring 4 > 1.000E+00 * 0.000E+60 @ —— * FRACA({ 4)
RO17 *  Ring 5 * 9.900E-01 * 0.000E+00 3 - * FRACA( 5}
RO17 2 Ring & > 6.000E-01 * 0.000E+0Q0Q * ) -——— 1 FRACA! 6)
RO17 2 Ring 7 * 4.S00E-01 * 0.QCOE+00 > - 3 FRACA( 7)
R0O17 * Ring & * 4.100E-01 * 0.00CE:00 s --- * FRACA( 8)
RO17 2 Ring 9 . 3 3.500E-01 ? 0.0Q00E+QQ 2 —--- * FRACAR{ 9)
RO17 *  Ring 10 " 7 3.100E-01 * 0.000E+Q0 3 - * FRACA(10)
RO17 * Ring 11 . 3 2.800E-01 * 0.000E+00 2 --- » FRACI-\-.(ll)
ROL17 = Ring 12 3 7.900E-02 * 0.000E+00 3 —--- * FRACA{12)
3 3 k) a k)
R018 * Fruits, vegetables and grain consumption (kg/yr} * 1.600E+02 2 1.600E+02 3 -——— * DIET({1)}
RO18 * Leafy vegetable consumption (kg/yr) * 1.400E+01 * 1.400E+D1 * - * DIET(2)
RO18 > Milk consumption (L/yr) > not used 3 9.200E+01 * - s DIET(3)
RO18 * Meat and poultry conspmptipn {kg/yr} ? not used ! 8.300E+01 ? —-- 3 DIET{4)
RQ18 * Fish ccnsumptioq (kg/yr) 3 not used 3 5,400E+00 ? --- 2 DIET(5)
RO18 * Other seafood consumption (kg/yr) ? not used * S.000E-Q1 3 - * DIBET(8)
RO18 * Soil ingestion rate (g/yr) * 3.650E+0L * 3.650E+01 @ -—- * 80IL
RO18 * Drinking water intake (L/yr) * 5.100E+02 ? 5:100E+02 2 --- T DWI
R018 3 Contaminatiecn fraction of drinking water ? 1.000E+00 * 1.0Q00E+0D ° [ 3 FDW
RO1B ° Contamination fraction of household water * 1.000E+00 * 1.000E+00 3 - 3 FHHW
ROL8 * Contamination fraction of livestock water ! not used * 1.000E+00 * - T PLW
RO18 ?* Ceontamination fraction of irrigation water * 1.000E+00 * 1.000E+00 2 -— . 3 FIRW
RO18 * Contamination fraction of aguatic food * not used * 5.000E-Q1 @ [y i FRO
RO1E * Contamination fraction of plant food -1 *-1 i 0.500E+00 * FPLANT
RO18 * Contamination fracticon of meat * not used -1 K —- 3 FMEAT
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Summary : Joliet City
File + H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site-Specific Parameter Summary {continued)

3 User 2 2 Used by RESRAD 3 Parameter

Parameter 3 Input * Detfault 3 {If different from user input) 3 Name

R018 * Contamination fraction of milk * not used -1 ? -—- ® FMILK

E ' 3 3 3 3
R0OLS * Livestock fodder intake for meat (kg/day) * not used " ? §.800E+01 ? -—- ! LFIS
R01% ?® Livestock fodder intake for milk (kg/day) * not used * 5.500B+01 ? -—= * LFI6
R019 * Livestock water intake for meat (L/day) * not used * 5.000E+01 ? --- ! LWIS
RO13 * Livestock water intake for milk (L/day} * not used * 1.600E+02 ? --- 3 LWIE
ROL9 * Livestock scil intake (kg/day) ? not used 2 5.000E-Q1 ° - * LBI
RO19 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 ? S * MLFD
RC01% * Depth of soil mixing layer (m) * 1.500K-01 % 1.50CE-01 *® .- * M
RO19 * Depth of roots (m) 3 9,000E-01 * 9.000E-01 * - 1 DROOT
RO19 * Drinking water fraction from ground water * 1.000E+00  1.000E+00 * ’ - _ : FGWDW
RO19 * Household water fraction from ground water * 1.000E+CQ * 1.0Q00E+00 3 - * FGWHH
RO19 * Livestock water fraction from ground water > not used ? 1.000E+0Q * - * FGWLW
RO1% * Irrigation fraction from ground water * 1.QC00E+00 * 1.000E+CO 3 - 3 FGWIR

a El 3 3 2
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) * 7.000B-01 * 7.000E-01 *? .- 3 ¥YV{1)
R19B * Wet weight crop vield for Leafy (kg/m*#2) * 1.500E+00 * 1.500E+G0 2 - T Yv(z}
R13B * Wet weight crop yield for Fodder {kg/m**2}  not used * 1.100E+00 ? --- 3 YV (3)
R19B * Growing Season for. Nen-Leafy (years) * 1.700E-Q1 * 1.700E-01 ° - * TE{1)
R19B * Growing Season for Leafy (ire_ars) * 2.500E-01 ¥ 2.500E-01 ? --- P TE{2}
R19B ?* Growing Season for Fodder (years) ' not used * 8.000E-02 = - 3 TE(3)
RiI9R * Translocation Factor for Non-Leafy * 1.000E-01 * 1.000E-01 ? --- 3 TIV(1)
R19B ? Translocation Factor for Leafy ' ?* 1.000E+C0Q ?* 1.000E+00 ? --- * TIV(2)
RI1SE * Translocation Factor for Fodder * not used ? 1.000E+00 ? --- * TIV(3)
R19B * Dry Foliar Interception Fraction for Non-Leafy ? 2.500E-01 * 2.500E-01 @ : --- * RDRY (1)}
R19B * Dry Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500B-01 * --- * RDRY(2)
R198 * Dry Foliar Interception Fraction for Fodder * not used ? 2.500E-01 ? - * RDRY(3)
R19B * Wet Foliar Interception Fraction for Nen-Leafy * 2.500B-01 * 2.500E-Q1 ? } - 3 RWET(1)
R1SB * Wet Foliar Interception Fraction for Leafy # 2.500E-01 * 2.500E-01 * --- 3 RWET (2)
R198 * Wet Foliar Interception Fraction for Fodder ? not used * 2.500E-01 ? - 3 RWET(3)
R15B * Weathering Removal Constant for Vegetation 3 2.000E+01 7 2.000E+01 3 --- : WLAM

’ ] 2 E K
Cl4 3 C-12 cohcentration in water (g/cm**3) * not used > 2.000E-05 > - » CLaWTR
Cl4 * C-12 concentration in gontaminated scil (g/q) ? not uged °* 3.000E-02 ? - 1207
Cl4 ? Fracticn of vegetaticn carbon from soil . * not used * 2,000E-02 @ - ¥ CS0IL
Cl4 * Fraction of vegetation carbon from air * not used ° 3.800E-01 @ ’ - ' CAIR
Cl4 ? C-14 evasion layer thickness in soil !m) * not used 3 3.000E-01 * ——— > DMC
Cl4 * C-14 evasion flux rate from soil {(1/sec} * not used 2 7.060E-07 ? - i EVSN
Cl4 »* C-12 evasion flux rate from soil (1/sec) * not used * 1L.000E-10 *? --- 3 REVSN
Cl4a * Fraction of grain in beef cattle feed * not used 2 8.000E-01 3 --= ? AVFG4
Cl4 ? Fraction of grain in milk cow feed * not used 3 2_000E-01 * --= * AVFGES

3 3 El 3 . a
STOR * Storage times of contaminated foodstuffs (days): * 3 4 ]
STOR * Fruits, non-leafy vegetables, and grain * 1.400E+01 3 1.400E+01 3 --- * STOR_T(1)
STOR 3 Leafy vegetables * 1.000E+CQ * 1.000E+0Q * --- * STOR_T{2)
STOR * Milk * 1.000E+00 3 1.000E+00 * -—- 3 STOR T(3)
STOR 3 Meat and poultry ‘ 3 2.00CE+01 ? 2.000E+01 ?* —— * STOR_T(4)
STOR *  Fish * 7.000E+0C * 7.000E+00 * - ? STOR_T{5)
STCR 3 Crustacea and mollusks * 7.000E+00 * 7.000E+00 ? -—- * STCR_T (s}
STOR *  Well water * 1.000E+00 * 1.000E+00 ° e 3 STOR_T(7)
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Summary : Joliet City
File ¢ H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site-Bpecific Parameter Summary (continued)

3 3 User 3 3 Used by RESRAD 1 Pardmeter
Name

Parameter 3 Input * Default 3 [If different from user input)

STCR ? Surface water * 1.000E+00 * 1.0C0E+00 * - . * STOR_T(8)
STOR ? Livestock fodder * 4_.500E+01 * £.500E+01 * -—= ? STCOR_T(o}
3 E] V 3 3 V 3 -

RDZ1 * Thickness of building foundation (m} * 1.016E-0Q1 * 1.500E-01-° ——— * FLOOR1
RG21 * Bulk density of building foundation (g/cm*+*3} 3 2.403E+00 * 2.400E+00 ? -—- 3 DENSFL
R021 ?* Total porosity of the gcover material > not used 3 4.000E-01 3 - ¥ TPCV
RO21 * Total porosity of the building foundation * 1.000E-Q1 ? 1.000E-01 * -—= 3 TPFL
R021 * Volumetric water content of the cover material * not used 1 5.Q000E-02 - 3 PH20CV
R021 * Volumetric water content of the foundation > 3.000E-02 ? 3.000E-02 * -—- ?* PH20PL
R021 * Diffusion coefficient for radon gas (m/sec): 2 2 3 3
RO21 @ in cover material ’ * net used 1 2.000E-06 * - 3 DIFCV
RC21 = in foundation material 3 3.000B-907 * 3_Q00E-07 * ——- 1 DIFFL
ROZ21 2 in contaminated =zone s_oil * 2.000E-06 * 2.000E-Qg * -—- ! DIRCZ
ROZ1 * Radon vertical dimensicn of mixing (m) 3 2.000E+00 * 2.000B+00 2 --- 3 HMIX
RC21 * Average building air exchange rate (1/hx) ? 3.000E-01 * 5_Q00E-Q1 @ -—- 1 REXG
R021 * Height ©f the building (room) {(m) * 2.500E+00 * 2.500E+00 ? ---  HRM
R0O2]1 3 Building interior area factor * B.000E-02 3 0.000E+00 * - * FAT
R021 * Bullding depth below ground surface (m) ?-1.0QG0E+0C 2-1.000E+00 ?* code computed {time dependent) ? DMFL
RO21 * Emanating power of Rn-222 gas ? 2.500R-g1 2 2.500E701_ 3 - 3 EMANA (1)
R0Z1 * Emanating power of Rn-220 gas * 1.500E-01 * 1.500E-01 = -— * EMANA{Z)
a 3 3 f B
TITL * Number of graphical time points s iz 3 -—= 3 [ » NPTS
TIFL * Maximum number of integration points for doze 3 17 3 -—- + - : LYMAX
TITL * Maximum number of integration points for risk 3 513 3 - 2 ’ - 1 KYMAX
ﬁfiifiﬁiifiﬁfifiii:’r:’rﬁfiiﬁiiﬁifiiﬁfi]’:fﬁiiiii"ii:’[ﬁiﬁiiiifﬁﬁ'fiiiiﬁiﬁiffﬁiiii]‘:iiﬁiiiiifiTiiﬁiif:’[ﬁﬁiiiiﬁfﬁiﬁﬁ

Summary of Pathway Selections

Pathway } 3 User Selection

1 -- external gamma 3 active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion * active
4 - ‘meat ingestion 3 suppressed
5 -- milk ingestion 3 suppressed
6 -- aguatic foods 3 suppresséd
7 -- drinking water 3 active:
8 -- soil ingestion ? active
9 -- radon 3 active
Find peak pathway doses 2 active
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Contaminated Zone Dimensions

s s s e s e kg

Area:
Thickness:

Cover Depth:

Total Mixture Sum M{t) =

53000¢ .00 square meters
0.30 meters

0.00 meters

Total Dose TDOSE(t),

Ra-2zZ6
Ra-228

mrem/yr

Initial Soil Concentrations, pi/g

1.540E-01
6.200E-02

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

2.000E+00 5.0D00E+00

Page g

Fraction of Basic Dose Limit Received at Time (t)

t (years): 0.000E+00 1.000E+00 1.000E+01 2.000E+C1 3.000E+01
TDOSE(t): 2.833E+00 2.864E+00 2.856E+00 2.726E+00 2.448E+00 2.042E+00 1.772E+400
M{t); 1.133E-01 1.146E-01 1.143E-01 1.0%0E-01 B9.783E-02 8.168E-02 7.088E-G2
Maximum TDOSE(t): 2.B865E+00 mrem/vr at t = 1.240 fi 0.002 vears
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways [p)
As mrem/vr and Fraction of Total Dose At £ = 1.240E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground . Inhalaticon Radon Plant Meat Milk
Radio- AARRARAAAAABARAR ARRARAARAAARAAAA  ASAARAAAAARAAARE ARAAAARAARAREILE  EEAKRKTRoR Sk R R n o e mn oo see e
Nuclide mrem/yr. fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide
ARRRAAR ARAARARAR AAAARA AARAARKAA ARARAR ARERRARAR RARARA AAAARBARA BARRAR AARAARARA ARAAAR AARRBRARAR AARAAR
Ra-226 9.736E-01 0.3398 §.314E-05 0.0000 1.169%E+00 0.4081 2.515E-01 0§.0878 0.000E+00 0.0000 C.CO00E+00 0.0000
Ra-228 3.537BE-01 0.1234 4.277E-04 0.0001 1.271E-02 0.0044 9.407E-02 0.0328 0.000E+00 0.0000 0.0C0E+00 G.0000
ITTT15T FRTTRII8F DEEETT $FET81717 fEEfft TITITFILT $2735F FTfTTT11f I771if fTfffsits ITIfEt fIffIffiT ffiitt
Total 1.327E+00 0.4633 4.908E-04 0.0002 1.182E+00 0.4125 3,456E-01 0.1208§ 0.000E+00 0.0000 0.000E+G0 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways {p)
As mrem/yr and Fraction of Total Dose At T = 1.240E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
Radio- AAAARARRRAARRARA ARARARAARARARKAR AARARAARAAARRRAR AARARARRARARARRA AARRARERARARRRAR ARRARAARARARAARL
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract,
Nuclide
ARRARAA AARARAARA ABARAA ARARARAAR RARARA ARARAAAAA AREARR AARARAMAR BARARA AARARARAR AAARAA AARRRARAR ARAARA
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.GO0E+00 0.0000 0.000E+00 G.0000 O0.000E+00 {.0000
Ra-228 0.000E+00 0.0000 0.000E+00 8.0000 O.0Q0E+CO0 0.0000 0O.000E+D0 0.0000 0.000E+90 0.0000 Q.00CE+0D 0.0000
ITTI17% fI113¥131 T117ff fifiifsst IT11%% fTI1IRT7fF fiiiis IITEEF79E I78117 FffTifiit II171f EITREPRff fitiit
Total 0.000E+0GQ 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000FE+00 0.0000 0.000E+00 0.0000 C.00CE+00 0.0000
*Sum of all water independent and dependent pathways.

80il

mren/yr fract.

EEEEREREE Eameew

7.037E-03 0.0025
2.790E-03 0.001¢
ILTIII751 fiisfs
9.827E-03 00,0034

All Pathways*
R,
mrem/yr fract.
B EEm s on e
2.401E+00 0.8382
4.637E-01 0.1618

2.865E+00 1.0000
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Total Dose Contributicns TDOSE(i,p,t) for Individual Radionuclides {i} and Pathways (p)
As mrem/yr and Fracticon of Total Dose At t = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat: Milk Soil
Radio- AARAAAAAAAARAALE ARARRARGAAEARAAR AEARRAREIEAEERER HEH5fxsrss AAR AR ERRREAERRAEY FHE SN NA RSl ites e E st o e .
Nuclide mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARARA RARAAARRA ARARAA AARARARRARK AKARAR EAARARARA AARAAR AAAAARRRA AAAARA AARKARAAA RRARAZ ARERRRAAAR AARRER AARARARAA AARARA
Ra-226 9.B888E-01 0.3490 5.844E-05 0.0000 1.190E+00 0.4199 2.440F-01 0.0861 O0.000E+00 0.0000 0.000E+0G0 0.0000 6.003E-02 0.0021
Ra-228 2.863E-0l 0.1010 1.706E-04 0.0001 4.786E-03 D.00L17 1.106E-01 .0.03%0 O.000E+00 0.Q000 O0.000E+00 0.0000 2.787E-03 0.08510
TEITTTE ITITIE18T $TT777 ZPiffif%f Rffift 3717 %% f11iif ITIITETTT IIi7i1 TIEFTITFE Pfffif _iiiiffiii ITIfif IfTTTIEiT fifif:
Total 1.275E+00 0.4500 2.290E-04 0.0001 1.194E+00 0.4216 3.546E-01 0.1252 0,C00E+00 0.0000 0.000E+00 0.0000 8.790E-032 0.0031

Total Dose Contributions TDCSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = C.000E+00 vears

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio- AAARARARAARAAAAR ARAREAAASALEEELE A AAAARARAAARAARAR AARFABEARREERAKE HESAANE S sRflssmfl  mossstnn e s
MNuclide mrem/yr Ffract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract.
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+0Q0 0.0000 0O.000E+00 0.0000 OC.000E+0C 0.0000 2.429E+00 0.8572
Ra-228 0.000B+00 0.0000 0.000E+H0 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.046E-01 0.1428
II11397 TIPPEIT0E IL9EF TRTFFE96% f1ff%t FIffEF§17 T1Tiit LITTTI99F FLLRRT PPPEfRETT fITEIF  ITTTOiTfi ITTTIL EEIFTITIE fiiess
Total 0.000E+00 0.0000 0_000E+00 D.0000 O.C000E+00 0.0000 0.000E+C0 0.0000 0.000E+00 0.0000 C.000E+00 0.0000 2.B33E+00 1.0000

*Sum of all water independent and dependent pathways.
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)

Summary Joliet City
File
Ground

Radio- AAAARARAAAAARRAA
Nuclide mrem/yr fract.
ARRAARA ARRARAAAA AAARAR
Ra-226 9.765B-01 0.3410
Ra-228 3.454E-01 0.1206
IIIITIT II7178%i ffifit
Total 1.322E+00 0.4616

Total Dose Contributions TDOSE({i,p,t} for Individual Radionuclides (i) and

Water

sm s

Muclide wmrem/yr Fract.

Radio-
ERENNEE HERESRSRE Eriiaw
Q.000E+00 0.0000
0.000E+00 0.0000

Ra-226
Ra-228

Total 0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At &£ = 1.000E+00 years

Water Independent Pathways (Inhalaticn excludes radon)

Inhalation

P P

frdct .,

mrem/yr
6.226E-05 0.0000
0.0001

3.97.2E-04

4.535E-04 0.0002

As mrem/yr and Fraction of Total Dose At t = 1.050E+00 yearé-

Fish

P g "

mrem/yr fract.

B ks mmeas masomz
0.000E+2C 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Radon
R s s
mrem/yr fract.
Frrmmmmos massus
1.173E+006 0.4096

1.158E-02 0.0040

1.3185E8+00 Q.4£136

Plant

rewam s
mrem/yr fract.
fmrmEwas mmacun
2.502E-01 0.0874

$.711E-02 0.0339

3.473B-01 0.1213

Water Dependent Pathways

Radon

AARRAARRAARAKRAA

mrem/yr fract.
AAARAAAA RAAAAA
Q00E+00 0.0000
000E+00 0.0000
B o
0.000E+00 0.CQ00

Q.
0.

*8um of all water independent and dependent pathways.

Plant

mm s

mrem/yr fract.

mrem/yr fract,
M ssmsxma rwxgawa
C.000E+00 0.0000
0.00CE+00 €.0000

0.000E+00 0,.0000

mrem/yr fract.

CRESEEARE EEiRES
0.000E+69 ©.0000
0.000E+00 0.0000
ITIff11ET 117191
0.000E+00 0.000C

Milk
s m e ey

mrem/yr fract.

em e wmasss
0.000E+QQ 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Pathways (p)

Milk

QOE+00 §.0000
00E+00 0.G6000

Tififf iiffif
.BCOE+D0 0,0600

Scil
AAAAAAAARARAAAAA

mrem/yr

fract.

6.842E-03 0.0024

9.647E-03 $.0034

All Pathways*
S s Lo

mrem/yr fract.,

. "
2.407E+00 0.
4 Q




RESEAD,
Surmary
File

IIITIII
Total

Radio-
Nuclide
ARERRRA
Ra-226
Ra-228
fffifs
Total

*Sum of

Version 6.4

Joliet City

T« Limit = 180 days

11/11/2009

10:27

H:\HOME\406001 HEALTH PHYSICS5\JOLIET\RESRAD\JOLIET.RAD

Page

iz

Tetal Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)

mrem/yr Ffract.
O
5.644E-01 0.3376
3.6B4E-01 0.1290

1.333B+00 0.4666

a

As mrem/yr and Fraction of Total Doze At t = 2.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

s s sk

mrem/yr fract.

ARAAARRAAAR AARARA
6.586E-05 ¢.0000
5.110E-04 0.0002

5.769E-04 0.0002

Radon

e,
mrem/yr fract.
e mmmums
1.157E+00 0.4049

1.528E-02 0.0054

1.172E+00 0.4103

Plant

R, u

mrem/yx
2.5578-01
8.506E-02

3.407E-01

fract .

Meat Milk
SR AR RS mEmE E A mNEecctmeroan
mrem/yr fract. mrem/yr fract.

Srm s s oo
0.000E+0Q0 0.0000
0.000E+00 ¢.G000

U.000E+00 0.0000

0.000E+Q0 0.0000
0.000E+00 ©.0000

0.000E+00 0.000C0

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuciides (i) and Bathways (p)

Water

ARARARRARARARARR
mrem/yr fract.
0.C00E+00 0.0000
0.0000
T1r1it
0.0000

all water

As mrem/vr and Fraction of Total Dose AL t = 2.000E+00 years

Eract.

S ssmamen aameew
C.000E+00

0.009E+00

mrem/yr

0.0000
¢.0000

17117

0.GO0E+0D 0.0000

independent and dependent

Water Dependent Pathways

Radon
EEsEmmsEEisamamn
mrem/yr fract,

P A ARAKAA

0.000E+00 0.0000

0.000E+00 0.0000

0.C00E+CE 0.0000

pathways.

Plant

mrem/yr

. o

0.00CE+00
0.000E+00

0.000E+00

fract.
0.0000
¢.Qoo0
Ffiifs
0.0000

Meat’ Milk
B A RN AN R REET NN ST m ok aug e
mrem/yr fract. mrem/yr fract.

cREEEEsan mssgs
0.000E+00 0.0000
0.000E+G0 6.0000
IITIREEET PETEfL
0.000E«00 0.0000

C0.CO0E+D0 ' ¢.0000
0.000E+00 0.0000

IIITIL77F FIifff
0.000E+00 0.0000

Soil
S E R m s

mrem/yr frace.

7.635E-03 0.0027
2.7L0E-03 0.0009

1.035E-02 0.0036

All Pathways*

mrem/yr fract.

Bp g s s wmecaao
2.3B4E+00 0,8348
4.720E-01 0.1652

2.856E+00 1.0008




RESRAD,
Summary
File

Radio-
Nuciide
ARARAAR
Ra-224
Ra-228
piifirs
Total

Radioc-
Huelide
.
Ra-2286

ITIITIT
Total

*Sum of

Version 6.4
: Joliet City

T¢ Limit =

180 days

11/11/2009

10:27

: H:\HOME\400001 HEALTH PHYSTCSN\JOLIET\RESRAD\ JOLIET.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and

Ground

[

mrem/yr fract.

9.288E-01
3.327E-01

fiiist

1.262E+00 G.4627

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

mrem/yr fract.

G mm e mmama
0.000E+00

0.000E+00

IITIIT

0.000E+00 0.0000

all water

Page 13

As mrem/yr and Fraction of Total Dose AL t = 5.C00E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

B mamy s

mrem/yr fract.

Ene s s wamao
7.542E-05 0.000C

5.617E-04 0.0002

£.371E-04 0.0002

Raden
mrem/yr fract.
ARRRARRAR AARRAR
1.109E+00 0.4067
1.695E-02 0,0062
ITIfEIfss 11177

412

i
1.126E+00 ©. 2

Plant

mrem/yr fract.
cermsmsan poeees
2.694K-01 0.0988

5.637E~02 0.0209

3.264E-01 0.1197

mrem/yr fract.

0.000E+00
0.00CE+00

As mrem/yr and Fraction of Total Dose At t = 5.000E+00 years

0.000E+00

J.000E+00

Water Dependent Pathways

Radon
-

mrem/yr fract.
Ersamaz s mesaam
O0DE+0C 0.0000

0.
0.000E+00Q 0.0000

0E+0C 0.0000

IITTI65E £1277%
0.00

independent and dependent pathways.

Plant
ks

mrem/yr fract.

0.00DE+0G ©.0050
0.0000
ifriss
0.0000

0.000E+00

0.000E+0D

Meat
m R e M m s m

mrem/yr fract.

i m g s am b
0.000E+00 0.0800

0.0C0E+G0

0.000

k=4

frffist
0.000E+00 0.0800

Pathways (p)

Milk
RE E e o e
mrem/yr fract.
D e e Y ErE]
0.%000

0.0000

0.000E+00
0.000E+00
””” ITIfes
0

I
-000E+00 0.0000Q

Pathways (p)

Milk
R R EREEmnrassnon
mrem/yr fragt,
0.009E+00
0.CO0E+00 0.0000
TiiTiffes
0.000E+00 0.

mrem/yr fract.

$.762E-03 0.0036
2.150E-03 0.0008
IIff fi1iif

Iffit
1.191E-02 0.0044

.1

All Pathways*

mrem/yr fract.
AAARAAARR ARRARA
2.317E+00 0.8498
4.094E-01 ¢.1502
IITIITT9T Fiffif
2.726E+00 1.0000




RESEAD, Version £.4 Te Limit = 180 days 11/11/2009 10:27 Ppage 14

Summary Joliet City
File s H:\HOME\40000! HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)
As mrém/yr and Fraction of Total Dose At € = 1.000E+01 years
Water Independent Pathways {(Inhalation excludes radon)
Groungd Inhalation Radon Plant Meat Milk
Radio- ARARARRARRARAAAR AARKARARKAAARARAR ARAAAARZARRKARAR RARRARBARARARRAR ARAARMRARARRAAAA AAABARARAAARRARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARAAR ARAARAAKA AARAAA AARRAAAAR AAARAA ARAARRRAR AAARRA ARRAAARAA RRAARA ARARAARRR ARRARA ARAARAARA AAAAZR
Ra-226 8.724F-01 0.3567 B.774E-05 0.0000 1.033E+00 G.d4224 2.844E-01 §.1163 OC.000E+00 £.0000 0.000E+00 0.0000
Ra-228 2.015E-01 0.0824 3.673E-04 0.0002 1.111E-02 0.0045 2.903E-02 0.011% 0.000E+D0 0.0000 0.000E+00 0.0000
TIITTIT fffEf88%% TR17I0 IIfTTIEIT 17$11f TITITTT1f fEfffs ITIII111F PR3F7% TITET117% FIT3fF TFFFEffif Ifiift
Total 1.074E+00 0.4351 4.550E-04 0.0002 1.044E+00 G.4270 3.134E-01 ©.128B2 0.000E+00 0.0000 0.000E+Q0 0.0000
Total Dose Contributions TDOSE(i,p,t} Ffor Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk

Radio- AAARAARAAARAAAAAR AARARAAARKARRARE ARARRAAARARAARAR AARARAARRAAAAAAA ARAMMARAARARAARA ARRARRAKARARARAR
Nuclide mrem/yr £fract. mrem/yr fract. mrem/yr Eract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRRAAA ARRAARARA AAKAAZ ARAAAARAR AXAAAS ARRAARARA ARAAAA - ARARAAARA ARAAAA ARARRAAAA RARAAR ARAAARAZR AAARER
Ra-226 0.00DE+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 C.O00E+00 0.0000 0.000E+DOQ 0.00C00 ©0.000E+00 0.0000
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000. 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 6.0000 0.000E+00 ¢.0000
IITIT97 ITEREIFEL ITTITE FITF31%f% PII17T fRfRfTiil [Iift fTTTITPIT IITTTF ITTPIT1ff TEffiT ITITEITI fffiff
Total 0.000E+00 0.0000 0.000E+00 0.0000 §.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water -independent and dependent pathways .

Soil
RN ES s am e
fract.
EEEmEessn mascwn
1.256E-02 0.0052
1.226E-03 0.0005

mrem/yr

1.378E-02 0.0056

A1l Pathways*

2.203E+00

2.433E-01

ifrifirss
46

b
2.446E+00 1,0




RESRAD,
Summary
File

Radie-
Nuclide
P,
Ra-22¢6
Ra-228

TI{iiii

Total

Radio-
Nuclide
RARRRAR
Ra-226
Ra-228
IIffiis
Total

*Sum of

Version 6.4
Joliet City

T« Limit = 180 days

11/11/2009

10:27 Page 15

H:\HOME\400001 HEALTH PHYSTCSA\JOLIET\RESRAD\JOLIET . RAD

Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i} and Pathways (p)

Ground
s s am

mrem/yr fract.

W g

693E-01 0.3767

7.
5.675E-02 0.0278

TITITITEt
8.2

-260E-01 ©.4045

Total Dose Contributions TDCSE{i,p,t) for Individual Radicnuclides {i) and

Water

e

mrem/yr fract.

mxmsEoraa amanes
0.0000

0.0000

0.000E+00
0.000E+00

0.000E+00 0.0000

all water

As mrem/yr and Fraction of Total Pose At t = 2.0G0E+01 years

Water Independent Pathways {(Inhalation excludes radon)

Inhalation

EREE m s omm sk

mrem/yr fractk.

1.020E-04
1.064E-04

IFFEFIIfs iii
2.084E-04 0.0

Radon
AARRAAAARRARMARA
mrem/yxr Ffract.
8.964E-01 0.4390
3.222E-03 0.0016
TEIfIIiT ITFiif
9

i
B.996E-01 0.4405

Plant
ARAAAADAMADAANAD
mrem/yr fract.
ARARARARA RARRAA
2.924E-01 0.1432
0.0037
IfIIfftis f¥1iis

0

2.99BE-01 0.1468

7.482E-03

Meat

AAARDABARAARRDRAR
mrem/yr fract.
s rxrsa mpseee
0.000E+00 0.0000
0.QQCE+00 ©.0000

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t = 2.000E+0l years

‘Fish
b n s w m e
mrem/yr
e enmsruun memews
¢.000E+00 0.0000

fract.

0.000E+00 0.0000

0.000E+0Q0 0.0000

independent and dependent

Water Dependent Péthways

Radon

ARAARARAARRADBRAR

mrem/yr Efract.
BARAAARAR ARARAR
0.000E+00 0.0000
0.000E+00 0,0000
ITITITI5T fE9141
0.00C0E+00 0.0000

pathways.

Plant
B s s o

mrem/yr fract.

s wam e oo
0.000E+00 0.0000

g.o000

0.000E+00

0 0.0000

Meat

P,

fract.

‘mrem/yr

Milk
R R AEEESESETommm

mrem/yr fract.

H MMk e sy
0.000E+00 0.0000
0.CO0HE+G0 0.0000

FTIXIII
0.0%00

Pathways (p)

Milk

mrem/yr fract.
ARRAARARK ARKARK
0.000E+00 0.0000
0.000E+D0 0.0000
ifif
.000B+00 0.000D

I I1if f1113%
0

twem/yr fract.
sy scen e
1.601B-02 0.0078

3.393E-04 0.0002

All Patﬁways*

R m
mrem/yr fract.

S e nn o
1.374E4+00 0.5667
6.790E-02 (.0333

2.042E+00 1.0000
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Summary : Joliet City
File : H:\IOME\400001 HEALTH PHYSICS\JCLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E<01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radic- AAAAAAAAAAARRRA AAAARAAZRAALELEA . w AR AR R R FEAE RARE S FRREFE RS ES e s e o b
Nuclide mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RAAAARA ARAAAAARA AAJAAL AARAAARAR AMAAA AARAAARAA mmmamms  m s mesw mrsempn  mecc e s maaw s ARAAAAARE AARAAA AAAARAAAL REz:

Ra-226 ©6.780E-01 0.3826 1.067E-04 0.0001 7.769BE-01 0.4384 2.817E-01 ©.1590 0.000E+00 0.0008 0.000E+00 0.0000 1.748E-02 0.0099
Ra-228 1.512E-02 0.0085 2.857E-05 0.0000 8.650E-04 0.0005 1.223E-03 0.0011 0.000F+00 £.0000 0.0C0E+C0 ©.0000 9.072E-05 0.0001

11 TETTTTTIE TTI33% FIPffffif $PTTiF FEEffIfTr IITIIY FIITITEET f9i7if IFIFTT1ffF FPi79t
0C1  7.778E-01 0.4389 2.B36E-01 ©.1600 0.000E+00 0.000¢ O0.000E+00 0.3000 1.,757E-02 0.0099

Faul
=
[
—
—
[l
ey
[
Hh
iy
-t
iy
[
Y
[
[
—
h
—
i
A
[
fun
o
H
—
1
i
—
—
[
(SR
(=1
=

Total 6.931E-01 0.3911 1.352E-04

Total Doge Contributiong TDOSE(i,p,t) for Individual Radiomuclides (i) and pathways (p)

as mrem/yr dnd Fraction of Total Dose At £ = 31.000E+01 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radia- T BB e mm s oo st s s e s o - s m o womasese w BB s m s s w o T M = e m e e
Nuclide mrem/yr fract. mrem/yr  fract. wrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr  fract. mrem/yr fract.
mems s mmmm e mem s B = wmmmas .“"n“"uuf P ER M e mues nm B s T e B e e "“f."“ B s e e e
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.GQ0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.754E4+00 0.9898
Ra-228 ° 0.000E+00 0.0000 0.000E+00 G.DOdO 0.000E+00 0.0000 0.000E+00 0.0000 0.Q00E+00 0.0000 O0.000E+00 0.0000 1.BQ3E-02 0.0102
ITIFIET ITITTISI8f PET1EF TIfffEffT TrTT9%F 1577211171 ITTI5Y IELTETT3F fRITFf TTTITIFFT ffPfi{ ITTTITTIT E1TTFF FEFE$171% 7191f%
Total 0.000E+00 0.C000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.CO0CE+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 1.772E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : Jeliet City
File + H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(j,£) At Time in Years {(mrem/yr) / (pCi/g)
(i) (i) Fracticn 0.000E+00 1.000E+00 2.000E+0D0 5.000E+00 1.0C0E+01 2.000E+01 2.000E+01
AAAAARAARK APARAARAAR AAARARARA RARAREAAE RARREAEEE EENIRIREE ARRfKAfss Smrfrfin csefocsor xooon.e .o

Ra-226+D Ra-226+D L.000E+00 1.573E+401 1.552E+01 1.531F+01 1.470E+01 1.373E+01 1.197E+01 1.044E+01
Ra-226+D Pb-210+D 1.C00E+0C 4.182B-02 1.117E-01 1.766E-01 3.495E-01 5.744F-01 8.444E-01 9.533E-01
Ra-226+D aDsr (j) 1.577E+01 1.563E+01. 1.548E+01 1.504E+01 1.430E+01 1.282E+01 1.139E+01

-BB7E+00 4.276E+00 3.741E+00 2.506E+00 1.285E+00 3.377E-01 8.872E-02

o

Ra-2284D Ra-228+D 1.000E+00

o

Ra-228+D Th-228+D 1.000E+00 «TTTE-01 2.352E+00 3.100E+00 3.427E+00 2.241E+00 6.463E-01 1.726E-01

(9}

.864E+00 5.628E+00 6.841E+00 5.933E400 3.526E+00 5.841E-01 2.613E-01

Ra-2284D ADSR {])
ITfTTIIFIT TITTTI99F fII873577 FIff1928F T17FEF717 IITTILFET ITIIT701F FETTT1E97 fFffT2811 Ifffiiiqs

The DSR includes contributicons from associated (half-life & 180 days) daughters.

Single Radionuclide Soil Guidelines G{i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Nuclide
(i) t= 0.000E+0Q0 1.060E+00 2.000E+00, 5.000E+00Q 1.000E+01 2.000E+01 3.000E+01L
ARRARAA ARARRRRAA  AARRARRRR  ARAARRAAR  AAARAARAE  AARAARAAR ARRAARRAR  AARRAARAA
Ra-22¢6 1.5B5E+00 1.600E+00 1.615E+00 1.662E+00 1.748E+00 1.858E+00 2.1395E+00
Ra-228 4.263E+00 3.772E+00 3.655E+00 4.,214E+00 7.091E+00 2.540E+61 3.568E+01
1117111 PIffTiTii IT11fifi1 ITiFTiiis IZfifiiis ITfiffEsT ITfriiris ifitiiiii-
Summed Dose/Source Ratiocs DSR{i.t) in {mrem/yr) / (pCi/qg)
and Single Radicnuclide Soil Guidelines G(i,t) in eCi/g
at tmin = time of minimum single radionmuclide soil guideline
and at tmax = time of maximum total dose = 1.240 # £.002 years
Nuclide Initial tmin DSR{i,tmin} G{i,tmin) DSR(i,tmax) G(i, tmax)
{1} {pCi/g) {years) (pCi/g) {pCi/g)
AARRAAA ARABAAARA AARRABARAARAAAAR AARRARAAA ARARARAAA ARARAAAAA ARARARRAA
Ra-226 1.540E-01 C.000E+00 L.577E+01 1.585E+00 1.559E+01 1.603E+00
Ra—228A 6.900E-02 2.03% i1 0.004 6.841E+00 3.654E+00 6.7208+00 . 3.720E+00

TITTTET TIFE33TET TITTIFFF331181FF FiTT1281T f1IT117iT IETIT5137 Iffsffirs
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Summary : Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

8

Nuclide Parent THF (1} DOSE (1, ), mrem/yr

{(3) (i} £= 0-.000E+00 1.000E+Q0C 2.C000E+00 5.000E+00 1.000E+0l 2.000E+01 3.000FE+01
WM s mrmsssws mue s AR E R REHE RARAERESS S S rras s ma s maam e mmsss sesmmBEE D e
Ra-226 Ra-226 1.000E+00 2.422E+00 2.BBBE+OO 2.357E+00 2.263F+00 2.114E+00 1.844E+00 1.607E+D0
Pb-210 Ra-226 1.000E:00 6.440E-03 1.720E-02 2.719E-02 5.382E-02 B.846E-02 1.3100E-01 1.468BE-01
Ra-228 Ra-228 1.000E+00 3.372E-01 2.950E-01 2.581E-01 1.729E-01 8.866E-02 2.330E-02 6.122E-03

N
Th-228 Ra-228 1.000E+00 6.746E-02 1.623E-01 2.139E-01 2.365E-01 1.546E-01 4.460E-02 1.191E-02
ITITTET FIIIFLT FPffffsif 0 0 A 0 D 5 A o A G e e ITI1f1717 IITITTEEL
THF{i} is the thread fraction of the parent nuclide.
Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated

Nuclide Parent  THF({i) 8(j.t), pCi/g

{3} (i} £= 0.000E+D0 1.000E+00 2_.000E+00 5.,000E+00 1.000E+01 2.000E+01 3.,000E+01
U S umenomusx ma o SimR mErommwan wewamomoo P
Ra-226 Ra-226 1.00CE+00 1.540E-01 1.521E-01 1.503E-01 1.449E-01 1.383F-01 1.207E-01 1.068E-01
Pb-210 Ra-226 1.000E+00 0.000E+00 4.665E-03 9.0%4E-03 2.106K-02 3.711E-02 5,790E-02 6.815E-02
Ra~228 Ra-228 1.000E+00 6.200E-02 6.045E-02 5.2946E-02 3.5618-02 1.B3BE-02 4.8%4E-03 1.303E-03
Th-228 Ra-228 1.000E+00 0.000E+00 1.957E-02 3.076E-02 3.833E-02 2.604E-02 7.631E-03 2.051E-03
IITIT3T FTET1IT fifffiiit FITITLE9T fITTT1107 TIITT12FT IFEIETT5T fPTTTFTEf TITFTRE17 TTEELEE7T

THF (i} is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 170.64 seconds
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\ JOLIET.RAD

Dose Convergion Factor (and Related) Parameter Summary

Dose Library: FGR 11

3 ! Current * Basge ?  Parameter

Menu ? Parametey 2 ; 3 Cageax* 3 Name

A-1 * DCF's for external ground radiation, (mrem/yr)/(pci/g) 3 3 2

A-1 * Ac-228 {Source: FGR 12) ? 5.978E+00 ? 5.978E+00 ? DCF1({ 1}
A-1 Y Ar-218 (Source: FCGR 12) ? 5.847E-03 ? 5.847E-03 3 BCF1{ 2}
A-1 ? Bi-210 {Source: FGR 12) * 3.606E-03 * 3.606E-03 3 DCFL{ 3}
A-1 * Bi-212 [Source: FGR 12} } 1.171E+00 3 1.171E+00 ? DCF1{ 4}
A-1 3* Bi-214 {Source: FGR 12} * 2.808E+00 * 95.308E+00 * DCF1{ 5)
A-1 * Pb-210 {Source: FGR 12) * 2.447E-03 * 2.447E-03 @ DCF1( &)

-

A-1 2 Pb-212 (Source: FGR 12) 7.043E-01 * 7.043E-01 3 DCFL( 7)

w

1.341E+00 * 1.341E+00 ® DCF1{ &)

A-1 3 Pb-214 {Source: FGR 12)
A-1 ? Po-210 (Source: FGR 12) : * 5.231E-05 * 5.231E-05 3 DCFL{ 9)
A-1 ? Pe-212 (Spurce: FGR 12) * 0.000E+00 * 0.000E+00 * DCF1{ 10}
A-1 ?* Po-21i4 {Source: FGR 12} * 5.138E-04 * 5.138E-04 ? BCF1( 11)
A-1 * Po-216 . (Source: FGR 12) ® 1.042E-04 * 1.042FE-04 * DCF1{ 12)
A-1 3 Po-218 (Source: FGR 12) 2 5.642_E—05 * 5.642E-05 * DCF1( 13)
A-1 3 Ra-224 !Source: FGR 12} * 5.119B-02 ? 5.119E-02 ? LDCF1{ 14)
A-1 ? Ra-226 {(Source: FGR 12) - ? 3.176E-02 ? 3.176E-02 ? DCFi{ 15)
A-1 * Ra-228 (Source: FGR 12) * 0.000E+00 * 0.000E+00 * DCF1{ 16)
A-1 ? Rn-220 {Source: FGR 12} i * 2.298E-03 3 2_3298E-03 * DCFi{ 17}
A-1 * Rn-222 (Source: FGR 12) * 2.354E-03 ? 2.354E-03 ? DCE1( 18)
A-1 * Th-228 (Source: FGR 12) ? 7.940E-03 * 7.940E-03 * DCF1{ 19}
A-1 * T1-208 [Source: FGR 12} . * Z.238E+01 * 2.298E+01 DCFL{ 20}
A-1 * Tl-2:1i0 {Source: no data) 7 * D.000OE+00 *-2.000E+00 2 DCFL{ 21)
) 2 H 3
B-1 ° Dose conversion factors for inhalation, mrem/pci 4 3 3
B-1 * Ph-2104D . ? 2.320E-02 ' 1.360B-02 ° DCF2{ 1)
B-1 * Ra-2264D * B.594E-03 * 8.580F-03 ° DCF2{ 2}
B-1 ? Ra-228+D _ ’ * 5.078E-03 * 4,770E-03 3 DCF2( 3)
B-1 * Th-228+D ? 3.454E-01 * 3.420E-01 % DCF2{ 4)
3 ) : )
D-1 * Dose conversion factors for ingestion, mrem/pCi: ! ? 3
D-1  * Pb-210+D ' * 7.276E-03 * 5.370E-03 3 DCF3{ 1)
D-1 2 Ra-226+D ©* 1.321E-03 ° 1.320E-03 ° DCF3{ 2)
D-1 * Ra-228+D Y 1.442E-03 * 1.440E-03 * DCOF3| 3}
D-1 3 Th-228+D ' * 8.086E-04 * 3.960E-04 > DCF3( 4)
3 2 3 a
-34 * Food transfer factors: N 3 3
DP-34 * Pb-210+D , plant/soil concentration ratio, dimensionless * 1.000E-02 ;41_0003_02 3 RTF( 1,1}
D-34 » Pb-210+D , beef/livestock-intake ratio, (pCi/kg) / (pCi/a) * 8.000E-04 ? 8.000E-04 3 RTF( 31,2)
D-34 * Pb-210+D , milk/livestock-intake ratio, (PCi/L}/ (pCi/d) ! 3.000E-04 * 3.000E-04 ® RTF( 1,3)
D-34 3 2 3 a

D-34 * Ra-226+D , plant/scil concentration ratio, dimensionless > 4.000E-02 * 4.000E-02 > RTF{ 2,1}

D-34 * Ra-226+D , beef/livestock-intake ratio, {pCi/kg)/{pCi/d) ? 1.000E-03 * 1.000E-03 2 RTF{ 2,2)
D-34 ? Ra-226+D |, milk/livestock-intake ratico, (pCi/L)/(pCi/d) * 1.000E-03 * 1.000E-03 3 RTF{ 2,3)
D-34 3 - S > ' 3

D-34 3 Ra-228+D , plant/soil concentration ratio, dimensionless * 4_000E-02 ? 4.000E-02 = RTF({ 3,1}
B-34 ? Ra-228+D beef/livgstockfinta}{e ratio, (pCi/kg)/(pCi/d) * 1.000E-03 2 1.000E-03 3 RTF{ 3,2)
D-34 * Ra-228+D , milk/livestock-intake ratio, {pCi/L} /(pCi/d) * 1.000E-03 ? 1.000E-03 2 RTF{ 3.,3)

D-24 3 . 3 H 2
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Summary : Joliet City
File : H:\HOME\400001 HEAL'f‘H PHYSICS\JOLIET\RESRAD\JOLIET .RAD

Dose Conversion Factor (and Related) Parameter Summary {continued)

Dose Library: FGR 11

* Current °? Base ?  Parameter

Menu ? Parameter ’ a Value# 3 Casge* 3 Name

D-3¢ = Th-228+D , plant/soil concentration ratio, dimensionless * 1.000E-03 * 1.000E-03 * RTF{ 4,1)
D-34 * Th-228+D , beefflivestock-intake ratio, pri/kg}/(pCi/d) * 1.000E-04 * 1.Q00E-04 * RTF{ 4,2)

D-34 * Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 * 5.000E-06 * RTF( 4,3)

3 - 2 2 3
D-5 * Bicaccumlation factors, fresh water, L/kg: 3 3 1
D-5 ? pPb-210+D , fish : ¥ 3.000E+02 * 3.000E+02 3* BIOFAC({ 1,1)
D-5 * Pb-210+D , crustacea and molliusks * 1-000E+02 * 1.000E+02 * BIOFAC! 1,2)
D-5 3 ) 3 3 3
D-5 2 Ra-2264D , £ish 2 5.000E+Di * 5.000E+01 * BIOFAC( 2,1}
D-5 % Ra-226+4D , crustacea and mollusks * 2.500E+02 * 2.500E+02 * BIOFAC{ 2,2)
D_‘S a E) ¥ 3 '
b-5 3 Ra-228+D , fish * 5.000E+01 * 5.000E+401 ® BIGFAC( 3,1}
D-5 ?* Ra-228+4D , crustacea and mollusks * 2.500E+02 * 2.500E+02 * BIQFAC{ 3,2)
D"S 3 3 H k3
D-5 * Th-228+1 , fish } * 1.000E+02 * 1.000E+02 ? BIQFAC{ 4,1}
D-5 3 Th-22ZB+D , crustacea and mollusks > 5:000E+02 ? 5.000E+02 * BIOFAC( 4,2}
iiiiiiiiiiiiifiiiiiiiiiiiifiiiiiiiifiiiiiiiiiiiiiifiiiiiiiiiiiiiiiiiifiiiiifffiifiiiiiiiifiiiffifiiiiiiiif

#For DCFl{xxx} only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET,RAD

Site-Specific Parameber Summary

3 ! User * N Used by RESRAD * Parameter

Menu 3 Parameter 3 Input = * Default 3 (If different from user jinput) 2 Name

RO11 * Area of contaminated zone (m*#*2) * 5.900E+05 * 1.000E+04 ? - ? AREA
RO11 * Thickness of contaminated zone (m) * 3.048E-01 * 2.000E+00 @ . oo * THICKD
RO11 * Length parallel to aquifer flow (m) * 4.880E+02 ? 1.000E+Q2 3 - * LCZPAQ
RO11 * Basic radiatiom dose limit (mrem/yr) ? 2.,500E+01L * 3.000E+01 ? --- * BRDL
ROL11 * Time since placement of material (yr) 2 4.500E+01 * 0.000E+0Q * --- =TI
ROI1 * Times for calculations {yr) * 1.C0CE+00 ?* 1.0Q00E+00 ? --- 2T 2)
R011 * Times for calculaticns {yr) * 2.000B400 * 3.000E+00 3 - - *T( 3)
ROll. * Times for calculations (yr) ? 5.000E+00 * 1.000E+01 ? --- AT 4)
RO11 * Times for calculations (yr) ¥ 1.0008+01 * 3.000E+01 3 --- > T 5)
RO11 ® Times for calculations (yr) * 2.000E+01 * 1.000E+02 ° --- T T( 6)
RO11 * Times for calculations (yr} * 3.000E+0L * 3.000E+02 3 - BT( 7)
RO1! * Times for caleculations (yr) * not used ? 1.000E+03 ? --- T T{ 8)
RO11 * Times for calculations ({yr} - * not used * 0.000E+00 * --- Tl o9)
RO11 * Times for calculations (yr) * not used * 0.000E+00 ? --- * T(10)

3 a 3 a 3
R012 * Imitial principal radionuclide (pCi/g}: Ra-226 ? 3.100E-02 3 0.000E+00 * --- 2512}
R012Z ? Imitial principal radionuclide (pCi/g): Ra-228 * 4.706E-02 ° 0.000E+00 ° - * 81(3)
RO1Z * Conecentration in groundwater (pCi/L): Ra-226 3 not used *® 0.000E+00 ° --- 2 Wi 2}
R012 * Concentration in groundwater (pCi/L): Ra-228 7 not used 2 0.000E+00 ° - S WL( 3)

» 2 3 ) 3
R013 * Cover depth {m} 3> 0.00QE+00 * 0.000E+0Q0 ? - ? COVERD
RO12 * Density of cover material (g/cm*+*3) * not used 2 1.500E+00 3 - 1 DENSCV
R013 * Cover depth ercsion rate (m/yr) 3 not used * 1.000E-03 ? - VoV
R013 * Density of contaminated zone (g/cm**3} ? 1.440E+00 ? 1.500E+00 3 - ? DENSCZ
RO13 * Contaminated zone erosion rate {m/yx) * 1.000E-03 * 1.000E-03 ° - 3 Yoz
RQ13 * Contaminated zome total porosity ? 4.500E-01 * 4.000E-01 2 - ? TPCZ
RO13 ? Contaminated zone field capacity * 1.000E+00 * 2.000E-D1 ? --- s Foez
013 * Contaminated =zone hydraulic conductivity (m/yr) 2 4.310E+01 * 1.000E+01 * - 3 HCCE
RG13 * Contaminated zone b parameter * 9.075E+00 * 5_300E+00 ? - * RCZ
R013 3 Average annual wind speed (m/sec} i 4,.500E+00 * 2_00CE+DC 2 -—- * WIND
RO13 * Humidity in air {(g/m**3) ) * not used ?* 8.000E+0QQ ? - 3 HUMID
R013 * Evapotranspiration coefficient * 5.000E-01 ?* 5.000E-01 @ --= * EVAPTR
RG13 * Precipitation (m/fyr) * 8.763E-01 * 1.00QE+00 ? - - > PRECIP
ROiE 2 Irrigaticnr (m/yr) 2 2.000E-01 * 2.000E-01 * -——— 1 RI
R0O13 * Irrigation mode ? overhead ?* overhead * —— 3 IDITCH
RO13 ? Runoff coefficient * 4.000E-01 * 2.000E-01 ? - 3 RUNOFF
R013 * Watershed area for nearby stream or pond (m**2}) 1 2 .550R406 * 1.000E+DE 9 . - 2 WAREA
R013 * Accuracy for water/soil computations 3 1.000E-03 * 1.000E-03 * ——— . : Epg

El 3 k] 3 3
R014 * Density of saturated zome {(g/cm**3) * 1.500E+00 * 1.500E+00 ? - * DENSAQ
RO14 3 Saturated zone total porosity * 4.C00E-01 * 4.0Q0E-01 3 -—= 3 TPSZ
R014 * saturated zone effective porosity * 3.200E-01°* 2.000E-01 ? - ? EPST
RO1¢ * saturated zone field capacity * 2.000E-01 ? 2.000E-01 * - 3 FCSZ
R014 3 Saturated zone hydraulic conductivity (w/yr) ? 5.550E+03 * 1.000E+02 @ —-—— 3 HCSZ
R0O14 * Saturated zone hydraulic gradient * 2.000E-02 * 2.000E-02 * - 3 HGWT
R0O14 * Saturated zone b parameter ? 4.050E+00 * 5.300E+00 3 - 3 BSZ
RC14 : water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 ® - I YRT
R014 * Well pump intake depth {m below water tahle) * 3.000E+00 1 1.000E+01 * o= 3 DWIBWT
ROl4 * Model: Nondispersion (ND) or Mass-Balance (MB} 3 ND * ND 3 --- 3 MODEL
RO14 * Well pumping rate {(m**3/yr) * 2.500B+02 * 2.500E+02 ° --- T UW
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File

Site-Specific Parameter Summary (continued)

Parameter

LLfLLf2URY

RO15 * Number of unsaturated zone strata

2
RO15 * Unsat. zone 1, thickness (m) * 2
RO15 ? Unsat. zone 1, soil density {g/cm**3) 1]
RO15 * Unsat. zone 1, total porosity 24
RO15 * Unsat. zone 1, effective porosity 22
RG015 ? Unsat. zone 1, field capacity 32
R015 * Unsat. zone 1, soil-specific b parameter * 9
ROLS * Unsat. zone 1, hydraulic conductivity (m/yr) L

3 ’ 3
RQ15 * Unsat. zone 2, thickness (m) * 9
RQ15 * imsat. zone 2, soil density (g/cm**3) * 1
RO15 * Unsat. zone 2, total porosity 4
RO15 3 Unsat. zone 2, effective porosity * 3
RO15 ? Unsat. zone 2, field capacity 2
RO15 * Unsat. zome 2, soil-specific b parameter |
RO15 * Unsat. zone 2, hydraulic conductivity (m/yx) 35

L) 3

R0O16 * Distribution coefficients for Ra-22¢ 2
RO16 @ Contaminated zone (cm**3/g) 37
RO16 *? Unsaturated zone 1 [(cm**3/g) 7
ROlg *  Unsaturated zome 2 {cm**3/g) 27
RO16 *  Saturated zone (cm**3/g) 7
RC16 *  Leach rate {/yr) 20
RO16 ? Solubility constant >0

) )

ROL& * Digtribution coefficients for Ra-228 3
ROLE 2 Contaminated zone {cm**3/g) 17
ROl6 @ Unsaturated zone 1 {em**3/g) 7
RO16 ? Unsaturated zone 2 {cm**3/g) 37
RO2E6 * Saturated zone (cm**3/g) 2 7
RO16 ? Leach rate {/yr) . * 0
RO1s 3 Solubility constant L)

3 ’ ' 3

R016 * Bistribution coefficients for daughter Pb-210 3
RO16 @ Contaminated zone (cm**3/g) g
RO16 *  Unsaturated zone 1 (cm*¥3/g) 31
ROLE Unsaturated zone 2 {cm**3/g) 1
RO1E @ Saturated zone {cm**3/q) 31
RO16 2 Leach rate {/yr) 0
ROle 3 Solubility constant 30

» »

RO1& * Distributicn coefficients for daughter Th-228 3
Rols @ Contaminated zone {cm**3/g) g
RO16 2 Unsaturated =zone 1 [cm**3/g) L
RO16 3 Unsaturated zone 2 (cm**3/g) 15
RO1G 3 Saturated zone {cm**l/g} * 6
ROL& *  Leach rate (/yr) 30
RO16 > Solubility constant 0

R0O17 * Inhalation rate (m**3/yx) L]

User

-CO0E+0D
<440FE+00
-500E-01
.000E-01
-000E-01
-075E+00
-310E+01

-700E+00
-500E+00
-00CE-01
.200E-01
.000E-01
.050E+00
.550E+03

.Q00E+0G1
.000E+D1
.000E+01
.000E+D1
-000E+00
.000E+00

L.000E+01
.000E+01
.000E+01
-000E+01
.000E+00
.000E+0Q

.C00E+02
-C00E+02
.000E+02
.000E+D2
-000E+00
-000E+3Q

.000E+04
.000E+04
LO000E+04
. 000E+04
.000E+00
.000E+00

.400E+03

LU 3L

rage o

4 .000E+0QQ
1.500E+00
4.000E-01
2.000E-01
2.00qE—Dl
5.300E+00
1.000E+01

0.000E+00
1.500E+00
4.000E-G1
2.000E-01
2.000E-01
5.300E+00
1.000E+01

7.000E+01
7.000E+01
T.000E+01
7.00CE+0L
0.000E+00
0.000E+00

7.C00E+01
7.000E+01
7.000E+01
7.000E+01
G.000E+00
0.000E+00

1.000E+02
1.000E4+02
1.000E+02
1.000E+02
¢.000E+00
0.000E+00

6.000E+04
&.000E+04
6.000E+04
&.000E+04
0.000E+00
0.000E+00

8.400E+03

Used by RESRAD

{If different from user input)

1.176E-02

not used

1.176E-02

not used

B8.242E-03

not used

1.378E-05

not used

3

w

M

w

-

w

w

w

u

w

w

w

-

w

w

w

W

M

W

Parameter

Name

NS
H(1}

DENSUZ (1)

TPUZ (1)
EPUZ (1)
FCUZ (1)
BUZ {1}

HCUZ (1)

H{2}

DENSUZ {2)

TPUZ (2)
EPUZ (2}
FCUZ {2)
BUZ {2}
HCUZ {2)

DCNUCC {
DCNUCU {
DCNUCU
DCNUCS {
ALEACH {

SOLUBK (-

DCNUCC {
DCNUCT
DCNUCU {
DCNUCS (
ALFACH {
SOLUBK {

DCNUCC{
DCNUCU (
DCNUCT {
DCNUCS (
ALEACH {
SOLUBK (

DCNUCC {
DCNUCU {
DCNUCU (
DCNUCS {
ALEACH {
SOLUBK (

INHALR

2)
2,1)
2,2)
2)
2)
2}

3)
3,3)

.3,.2)

3)

)

1)
1,1)
1,2}
1)
1)
1)

4)
4,1)
4,2)
4}
4)
4}
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Site-Specific Parameter Summary (continued)

s Used by RESRAD * Parameter

Menu ? Parameter Default * (If different from user input} ? Name

R017 ? Mass loading for inhalation (g/m**3) * 1.000B-04 ® 1.000E-04 3 - 1 MLINH

RQ17 * Exposure duration - * 7.000E+01 * 3,.000E+01 2 - * ED

R017 * Shielding factor, inhalation ’ > 4.000E-01 * 4.0C0E-01 ? - * gHF3

RO17T @ Shielding factor, external gamma * 7.000E-01 * 7.000E-01 * - 3 SHF1

RO17 * Fraction of time spent indoors * 5.0008-01 ' 5_000E-Q1 = --- ? FIND

R017 * Fraction of time spent outdoors (on site) * 2.500E-C1 ? 2.500E-D1 ® -——- > FOTD

RO17 * Shape factor flag, external gamma *-1.000E+00 * 1.00CE+00 ® -1 shows non-circular AREA. > F8

R017 * Radii of shape factor array ({(used if F8 = -1): 2 3 3 ’ 3

RO17 2 Outer annular radius (m), ring 1: * 5.4678+01 * 5.000E+Cl = - ! RAD SHAPE{ 1)
RQ17 2 Outer annular radius {m), ring 2: * 1.093E+02 3 7_.071E401 @ - * RAD SHAPE( 2}
ROL17 3 Outer annular radius (m), riang 3: * 1.640E+02 * 0.QQ0B+0D0 ? - ? RAD SHAPE( 3)
RD17 ° Quter annular radius {m), ring 4: 2 2,187E+02 3 D.Q0O0E+00 ® - ? RAD SHAPE{ 4)
RO17 2 Cuter annuiar radius (m), ring B5: * 2.733E+02 * 0.000E+00 3 .- : i?AD_SHAPE( 5)
ROLT ? Outer annular radius (m), ring 6: ® 3.280E+02 * D.DOOE+00 ?* . - * RAD_SHAPE( §)
RO17 ° Outer annular radius (m), ring 7: * 3.B27E+02 ?* 0.CQ0Q0QE+00 ° - ! RAD SHAPE( 7)
RO17 @ Outer annular radius (m), ring §: * 4.373E+02 * D.000E+CQ * - * RAD SHAPE! 8)

RO17 ° Outer annular radius (m), ring 2: * 4.920E+02 * 0.000E+QQ * - * RAD SHAPE( 9)
RO17 = Quter amnular radius (m}, ring 10: * 5.467E+02 * ¢.000E+00 2 -—- * RAD SHAPE(10)
ROL17 2 Outer annular radius (m), ring 1i: ? 6.013E+02 * 0.000E+0DD 2 —-- * RAD SHAPE(1l)
RO17 2 Quter annular radius (m), ring 12: ® 6.560E+02 * 0.0Q00E+2Q ? --= * RAD SHAPE({12)

RO17 ?* Fractions of annular areas within AREA:

RO17 * Ring 1 2 1.000E400 ? 1.00CKE+00 2 --- * FRACA{ 1)
ROL7 * Ring 2 * 1.000E+00 * 2.732E-01 @ - i FRACA( 2)
RO17 3 Ring 3 3 17.000E+OO * 0.000E+00 > --= 3 FRACA( 3)
RO17 2 Ring 4 3 1.000E+00 * §,000E+00 2 --- { 3 FRACA{ 1)
RO17 3 Ring 5 * 8.%00E-01 * 0.000E+00 ? —-= * FRACA( 5)
RO17 = Ring 6 * 6.0C0E-01 * 0.000E+0Q * --- ’VFRACA( 6}
RO17 @ Ring 7 * 4,800E-01 * 0.000E+0Q ? - * FRACA( 7)
RO17 3 Ring 8 3 4.1006-01 * 0.000E+00 3 == ! FRACA{ 8)
RO17 @ Ring 9 - * 3.500E-01 * Q.000E+00 ? --- * FRACA({ 39)
R017 *  Ring 10 * 3.1G0E-01 * 0.000E+0Q ? R * FRACA(10)
ROLT7 ? Ring 11 * 2,800E-01 * 0.000E+00 2 ~--- * FRACA{1l)
RO17 @ Ring 12 *. 7.900E-02 * 0,000E+00 2 - * FRACA({12)
E 3 2 k] 3
RO18 * Fruits, vegetables and grain consumption {kg/yr} * 1.600E+02 * 1.600E+02 * - ' DIET(1)
RO18 : Leafy wvegetable consumption (kg/yr) * 1.400E+01 * 1.400E+01 * - * DIET(2)
RO18 ? Milk consumption (L/yr) "% not used 3 9.2008+01 2 --- : DIET(3)
ROlak * Meat and poultry consumption (kg/yr) ! not uged * 6.300E+01 ? - 3 DIET({4)
RO1g *? Fish consumption (kg/yr) * not used * 5.400E+00C * - ? DIET(S)
RO18 » Other seafood consumpticn (kg/yr) * not used ? 9.000E-01 ? --- * DIET(6)
RO1B * 8oil ingestion rate {(g/vr) * 3.650E+01 * 3.650E+01 * - ? S0IL
RO18 ? Drinking water intake (L/yr) * 5.100E+02 * 5.100E+H2 ? .- 3 DWI
R018 * Contamination fraction of drinking water * 1.000E+00 * 1.000E+00C * - 2 FDW
RO18 * Contamination fraction of household water * 1.000E+00 * 1.000E+00 2 == > FHHW
R018 * Contamination fraction of livestock water * not used 1 1.000E+00 ° ——- 3 FLW
R018 * Contamination fraction of irrigation water * 1.000E+00 * 3.000E+0C ? - 2 FIRW
R0O18 * Contamination fraction of aguatic food * not used * 5.000E-01 ? --- * FR9
R01L8 * Contaminaticn fraction of plant food -1 3.1 3 0 .500E+040 3 FPLANT
RO18 ?* Contamination fraction of meat * not used -1 B - ! FMEAT
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site-Specific Parameter Summary [continued)

3 3 User 3 2 Used by RESRAD * Parameter

Menu ? Parameter 2 Input * Default * {If different from user input) 3

RO18 * Contamination fraction of milk * not used -1 2 --- ? FMILK

a 3 1 2 3
RO19 * Livestock fodder intake for meat (kg/day) * not used * 6.800E+01 3 - 1 LFIS
R018 * Livestock fodder intake for milk (kg/day) * not used 3 5.5Q0E+0) 2 - * LFIs
ROL9 * Livestock water intake for meat (L/day) * not used * 5.000E+01 3 - > LWIS
ROL19 ? Livestock water intake for milk {L/day} * not used * 1.500E+02 2 ~-- 1 LW
RO1% ? Livestock soil intake (kg/day)} * not used ? 5.000B-01 1 --- 3 LSI
R019 * Mass loading for foliar deposition (g/m**3) * 1.000E-04 * 1.000E-04 3 - ? MLFD
RO19 * Depth of soil mixing layer (m) . ' 1.500E-01 * 1.500E-01 3 --- 1 DM
R0192 ? Depth of recots {m) B 9.000E—91 ' 9.C00E-C1 ? - 3 DROOT
R018 * Drinking water fraction from ground water * 1.000E+00 3 1.000E+00 * - - 2 FCWDW
RO19 * Household water fraction from ground water * 1.000BE+0Q * 1_.000E+00 2 -—- * FGWHH
RO19 * Livestock water fractionm from ground water * not used ! 1.000E+00 ? - * FGWLW
RC19 * Irrigation fraction from ground water * 1.Q00E+00 * 1,.000E+00 2 - ! PGWIR

3 7 i 1 a 3 3
R19B * Wet weight crop yield for Nom-Leafy (kg/m**2) * 7.000E-01 * 7,000E-Q1 * - T ¥YV{1)
R189B * Wet weight crop yield for lLeafy (kg/m**2) * 1.500B+00 * 1.500E+00 @ =-- T Yv(2)
R12B * Wet weight crop yield for Fodder (kg/m**z) ' not used * 1.100E+00 ? - ¥V (3)
R1SB * Growing Season for Non-Leafy (years) * 1.700E-¢1 * 1.7C0E-01 @ --- * TE(1})
R19B * Growing Season for Leafy (years} * 2Z.500E-01 3 2.500E-01 = --— P TE(2)
R19B * Growing Season for Fodder ~ lyears} * not used * B.000E-02 : - * TE(3)
R19B * Translocation Facter for Non-Leafy * 1.000E-C1 * 1.000E-0Q1 3 ——— 3 TIV(1) -
R19B * Translocation Factor for Leafy * 1.000E+00 * 1.000E+0Q * == P TIV(2)
Ri9RB Translocatjjcm Factor for Fodder * not used 2 1.000E+0Q0 3 - ? TIV(3)
R19B * Dry Foliar Interception Fracticn for Mon-Leafy * 2,500E-01 * 2,.500E-01 2 - * RDRY (1)
R1SB * Dry Foliar Interception Fraction for Leafy ? 2.500B-01 ? 2.500E-01 * - ? RDRY(2)
R15B * Dry Foliar Interception Fraction for Fodder ? not used ! 2.500E-01 3 - * RDRY(3)
R19B * Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01 2.500E-01 »* —--- * RWET (1)}
R19B * Wet Foliar Interception Fraction for Leafy # 2.500E-01 * 2.500E-01 ? —-- * RWET(2}
R1SE * Wet Foliar Interception Fraction for Fodder * not used * 2,500E-01 * -—- 3 RWET({3)
R19B * Weathering Removal Constant for Vegetation 2 2.000E+01 * 2.000E+01 2 ' - } WLAM

3 : 3 H s
Cla ? £-12 concentration in water '(g/cm**B} . * not used ? 2.000E-05 3 --- 1 Cl2WTR
€14 * €-12 concentration in contaminated seil (g/g} * not used * 3.000E-02 2 - s glzce
Cl4a » Fraction of vegetation carbon from soil * not used 3 2.000E-02 @ --- > CSOIL
Cl4 * Fraction of vegetation darbon from air * not used ? 2.BO00E-QL = --- ' CAIR
Ci4 3 C-14 evasion layer thickness in soil {(m) > not used * 3.000E-01 ° ~-- * DMC
Cla 7 C-14 evasion flux rate from scil (1/sec) * not used  7.000E-07 @ -— 3 EVSN
Cl4 * C-12 evasion flux rate from soil (1/sec) ® not used * 1.000E-10 2 ] ~-- * REVSN
Clea * Fraction of grain in beef cattle feed * not used * 8.000E-01 ? -—- * AVFG4
Ci4 * Fraction of grain in milk cow feed * not used 1 2.0008-01 3 --- * AVFGS

H ] 2 H H
STOR * Storage times of contaminated foodstuffs (days): ° : : 3
STOR 3 Fruits, non-leafy vegetables, and grain 3 L.400E+C1 * 1.400E+01 3 - 3 SToR_T(j_)
STOR *  Leafy vegetables * 1.000E+00 3 1.000E+00 » -—- * STOR T {2}
STOR *  Milk * 1.000E+00 * 1.G00E+00 * . 3 STOR_T(3)
STOR * Meat and poultry * 2.000E+Q1 * 2.000E+01 3 -—- 3 STOR_T(4)
STOR *  Fish * 7.000E+00 ? 7.000E+00 2 - * STOR_T (5)
STCOR 2 Crustacea and mollusks * 7.000E+00 3 7.000E+0Q0Q ° . -—- ! STOR_T(6)

1.000E+00 * 1.000E+00 3 . * STOR_T(7)

STOR 3 Well water 3




RESRAD, Version 6.4 T« Limit = 180 days 11/11/2009 10:32
Summary Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Site-Specific
3 E] User 3
Menu * Parameter H

STOR ° Surface water ? 1.000E+00 * 1.000E+00
STOR * Livestock fodder * 4.500E+01 * 4.500E+01
f E 3
R021 * Thickness of building foundation (m) * 1.016E-01 * 1.500E-01
ROZ1 * Bulk density cf building foundation (gfcm*+*3) 3 2.403E+00 3 2.400E+00
R021 * Total porosity of the cover material ! not used * 4.000E-01
R021 * Total porosity of the building foundation * 1.000E-01 * 1.000E-01
k021 * Volumetric water content of the cover material * not uged * 5.000E-02
RD21 ? Volumetric water content of the foundaticon > 3.000E-02 ?® 3.D0Q0E-02
ROZ1 * Diffusion coefficient for radon gas (m/sec): 3 3
RO21 @ in cover material * mot used 3 2.000E-06
RO21 ? in foundation material 3 3.000E-07 ? 3.000E-Q7
RO21 ? in contaminated zone soil * 2.000E-06 * 2.000E-08§
R021 * Radon wvertical dimension of mixing {m) ? 2'.000E+00 3 2.000E+CO
ROZ1 ' Average building air exchange rate {1/hr) * 3.000E-01 * 5.000E-01
R021 * Height of the building {room) {(m} * 2.500BE+00 * 2,500E+00
R0217‘- Building interior area factor * 8.00CE-02 * 0.000E+Q0
RO21 * Building depth below ground surface {(m) *-1.000E+00 2-1,000E+00
R021 * Emanating power of Rn-222 gas * 2.500E-01 * 2.50CE-01
R021 * Emanating power of Rn-220 gas 4 1.500E-01 * 1.5Q00E-0I1
a N a3 a
TITL * Number of graphical time points . 2 32 2 -
TITL * Maximum number of integration points for dose 3 17 3 -
TITL * Maximmam number of integration points for rizk 2 513 3 ———
IRESANEI RS A A SRR RRER DR LA S E A A SRR S AR A A A A SRR S RS SR AR S S D OSR RS A bk % kSRS SRR

Summary cf Pathway Selections

User Selection

1 -=- external gamma 3 active
2 -- inhalation {w/o radon}:? active
3 -- plant ingestiocn 3 active
4 -- meat ingestion 2 suppressed
5 -- milk ingestion 3 suppressed
6 -- aguatic foods 2 suppressed
7 -- drinking water 2 actiwve
8 -- soil ingestion 3 active
9 -- radon 2 active
Find peak pathway doses 2 active

Page 8

Default

ARLBARAR

Parameter Shmmary (continued)

3 Used by RESRAD

¥ ({If different from user input)

E

3

“

w

Pl

w

w

w

-

3

Parameter

STOR_T(8)
STOR_T{9}

FLOOR1
DENSFL
TPCV
TPFL
PH20CV
PH20FL

DIFCV
DIFFL
DIFCZ
EMIX
REXG

HRM

FAT

DMFL
EMANA (1)
EMANA{2)

NPTS
LYMAX
K¥MAX
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Joliet City
H: \HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET . RAD

Summa ry

File

Contaminated Zone Dimensions

Initial Soil Concentrationg, pCi/g

3.100E-02
4.700E-02

Ra-226
Ra-228

Area: 530000.00 square meters

Thickness: 0.30 meters

Cover Depth: 0.00 meters

Total Dose TDOSE(:), mrem/yr

Basic Radiation Dose Limit - 2.500E+01 mrem/yr

Total Mixture Sum M{t) =

Fraction of Basic Dose Limit Received at Time ()

t {years): 0.000E+00 1.000E+00 2.000E+00C 5.000E+0C  1.000E+01 2.000E+01 3.Q00E+01

TDOSE(t): 7.645E-01 7.960E-01 8.015E-01 7.452E-01 £.081E-01 4.436E-01 3.654E-01

M(E): 3.058E-02 3.184E-02 3.206E-02 2.981E-02 2.436E-02 1.775E-0Q2 l.462E-02
Maximum TDOSE(t): 8§.019E-01 mrem/yr at t = 1.767 fi 0.004 vears

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.767E+00 vears

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Milk
Radio- < AR AR AR A ARARAAAR AARRR A RERAKE NSRS o sresmnn oo SN R RN g
Fuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr frack. mrem/yr fract.

Nuclide

FARARRAARR RESFHAE HEsHfzoss seesen RAAAREREA SRARHE Sisusmsas somuen

EEEREAR NP EEEmEE s

B = s w womowa o

Ra-226 1.947E-01 0.2423 1.30%E-05 0.0000 2.336E-01~0.2913 5.122E-02 0.0639 C.000E+00 0.0000 0.000E+60 0.0000
Ra-228 2.490E-01 0.3105 3.33BE-04 0.0004 2.873R-02 0.0124 - 5.976E-02 0.0745 0.000E+00 0.0000 0.000E+00 ¢.0000
FIIIFTT fIffiifcs ifiiff TITITITTE fEffsf TITFITL1T f81897 ITTIfIfis fiffir IT11159%F T1if:1 TIITITT8T f11518
Total 4.437E-01 0.5533 3.469E-04 0.0004 2,436E-01 0.3037 1.110E-01 0.1384 O0.000E+60 0.0000 0.000E+0QD C.0000
Total Dose Contributicns TDOSE(i,p,t) for Individual Radionuclides (i) ang Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.767E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk

Radio- ARAARARAARARAAAR ARAKERZEREREASEs  Srmsnbcmnnone .. .

Nuclide mrem/yr fract. mrem/yr fract. mrémlyr fract. mrem/yr frack. mrem/yr fract. mrem/yr fract.
Nuclide

ABARARE ARRRAAARA ARAAAR ASKAREKNE SE280F S fsmsmcn ooew. HEmm s

0.000E+00 D.0000
0.000E+00 0.0000

Ra-226
Ra-228

Total 0.000E+00 G.0000

0.000E+00 0.0000
0.000E+00 ©.0000

0.000E+00 0.0000

0. 000E+00
G.000E+00

0.000E+00

*3um of all water independent and dependent pathways.

EREEEEHES swmaes

0.0000 0.000E+00 0.0C00 0.900E+00 0.0800 0.0C0E+00 0.6600
0.0000 0.000E+00 0.0000 ©.000E+00 ©.0006 0.000E+00 0.0000
TIfEfE TRTEETRIT FEETIT fPiiffeif TET13F FEFISFTET fTifes
0.0000 0.0C0E+D0 0.0000 0.000E+00 ©.0008 0.000E+00 0.0000

1.501E-03 0.0019
1.866E-03 0.0023

3.366E-03 0.0042

All Pathways+*

mrem/yr fract.
R EREEEE Emenwa
4.Bl0E-01 0.590g
3.208E-01 0.4002

B.ULSE-01 1.0000
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Summary : Joliet City
File 1 H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dese Contributions TDOSE{i,p,t} for Individual Radicmuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At € = 0.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radon Plant Meat Milk Soil
Radio-  AAAAAAAAAAAAAAAZ AR ERRRRRRRARRER AR R REENERREANR  ErrrmnRRRR R RS E  REE R EE R EEEE NS e o e e s e oo oo "h__,__"__“_f__“
Nuélide mrem/yr Eract. nren/yr fract. mrem/vyr Ffract. mrem/yr fract. mrem/yr Lract. mrem/yr fract, mrem/yr fract.
FARARAA ARAARARAA AAAARA AARAARARA ARARAR AAARAZRAR RARRAE ARREAAESE REEELY SAKAEAEHE FRsiss  EESrciens mexser  oasmmsoen .

Ra-226 1.990E-01 0.2604 1.176E-05 0.0000 2.395E-01 0.3133 4.911E-02 0.0542 0.000E+C0 0.0008 0.000E+00 0.0000 1.208E-03 0.6015
Ra-228 1.950E-01 0.2551 1.1628-04 0.0002 3.260E-03 0.0043 7.536E-02 C.03986 0.000E+00 0.0000 0.0005+00 0.0000 1.838E-03 0.0025
ITfEEET PEFITFILT TITTFT IPFIFE19F f¥19%T PETITTIFET ITTIST EFEEfTE0f PTIEIE IPTTTITEE TEEITET CTTIFEFRT FPP4ii IIIifTffs f3ifif
Total — 3.940E-01 0.5154 1.280E-G4 0.0002 2.427E-01 0.3175 1.245E-01 0.1628 0.000E+00 0.0000 0.000E+«00 0.0000 3.107-03 0.0041

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i} and Pathways (p)
As mrem/yr and Fraction of Total Doge At t = 0.000E+00 years

Water Dependent Pathways

Water Figh Radon Plant Meat Milk All Pathways*
Radio- AABAAAAAAARARARA AARMAARAAZAAAARR ARAAARAAAAAARAAAE AAAARAAAREAREREE SHARRALEERAREIEE  KSisrfisssemsoss coeccrsoeo ot
Nuclide wrem/yr fract. mrem/vyr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract, mrem/yr Fract.
AR AAE EERHA R RS REEEEE  RESSSEEEE SElmes  m e Em e ar 4. . EEEEEHRHES BEAEEE SR NmE NS wmmema  mum e ccmee oo wo . S hmsmcawun cemeoa

Ra-226 0.000E+00 0.0C00 O.000E+00 0.0000 O©.CO0E+00 0.000C 0.00CE+05 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.889E-01 0.6395
Ra-228 0.000E+00 0.0000 0.000E+00 C.0000 0.000E+00 0.06000 0.000E+00 0.000C ©.000E+00 0.0000 0.000E+00 0.0000 2.756E-01 0.3605

T IT1f%3 IIITIRILL EIFFT ITEFEITET TITIff fTLTTPif 1ifiit
0 0.0000 0.000E+G0 ¢.0000 0.000E+00 0.0000 7.645E-01 1.0000

i
Total 0.000E+00 0.0000 O0.000E+0C 0.0000 0.00CE+00 0.0000

*Sum of all water independent and dependent pathways.




Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides {i) and

Total Dose Contributions TDOSE({i,p,t)

Summary Joliet City
File

Ground
Radio- ARRAAAARRARARAAR
Nuclide mren/yr fract.
ARAARRA AARAARAAR AARRAA
Ra-226 1.%968E-01 0.2470
Ra-228 2.353E-01 0.2956
TITIfIs fITT$TTi1 IIffif
Total 4.319E-01 0.5426

Water

Radio- ARAARARAAARRAAAAR
Nuclide wmrem/yr fract,
ARAARAR AAAARARRR ARARRA
Ra-226 0.000E+00 0.0000
Ra-228 0.000E:+00 0.0000
TIIfIff IZEITHFTT fEffff
Total 0.Q00E+0C 0.0000
*Sum of all water

LLf Ll aUUE LUISg

= H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRADN\JOLIET.RAD

rage Ll

As mrem/yr and Fracticn of Total Dose At t = 1.0C00E+D0 years

Water Independent Pathways {Inhalation excludes radon)

Inhalation

mrem/yr fract.

R PR

1.253E-05 0.0000

2.665E-04

0.0003

2.790E~-04 0.0004

Radon . Plant
R R R R R R R g = fmmswman s
mrem/yr fract, mrem/yr fract.

FRRRREERE RIRTAE

I PER moaw s

2.361E-01 0.2967 5.036E-02 0.0633
7.8 03 0.0099 &.614E-02 0.0831
ITITTIITT YT7FEF EREFF1f3f ffftil
2.440E-01 0.3066 1.165E-01 0.1464

Meat

SSEsssnssanma e
mrem/yr fract.
Mg e ama s
0.GO0CE+00 0.8000

0.000E+00 0.0000

0.00CGE+00 0.0000

for Individvual Radionuclides {i) and

As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

Fish
e ssmiammmams s

mrem/yr fract.

- PR
0.000E+00 0.0000

" 0.000E+00 0.0009

IFTIf111T fiiiff
C.000E+00 ©0.0000

mrem/yr fract.
sk s mee mums
0.000E+00 0.0000
0.000E+00Q C.0000

I
0.

I
0

Radon

17151 f11fit
00E+00 0.0000

Water Dependent Pathways

plant

.

mrem/yr fract .

e mmmea m o
0.000E+G0O
CG.COCE+00

Ifif3iiet

0.00DE+00 0.0000

independent and dependent pathways.

Meat

msmyssasneng
mrem/yr fract.
0.000E+00 O.

0.000E+00
Ififfiifs
C.000E+00D

Pathways (p)

mrem/yr fract.
e cw wm s
0.000E+00 0.0000
0.0C0E+Q0 0.0000

IIf 11ifif
0

Ifizif
0.000E+00 0.0000

Pathways (p)

Milk

mrem/yr
ARARREARE ARRAAA
0.000E+00 .
0.000E+00
FIffireis
0.000E+00 0.

mrem/yr fract.
s e e
1.377E-03 0.0017
1.910E-03 0.0024

3.288E-03 0.0041

All Pathways*

mrem/yr fract.
S REEnaNEe swsecs
4.845E-01 0.6086
3.115E-01 0.391a
FETTII7TF 71t

7.960E-CQ1 1.0000




KESHAD,
Summary
File

Radio-

Nuclide

Total

Radio-
Nuglide
[
Ra-226
Ra-228

Total

*Sum of

Version 6.4

Jeliet City

Te Limit =

180 days

11/11/200%

10:32

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Page 12

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p)’

Ground

.

mrem/yr fract.

[ [
1.941E-01 0.2422
2.530E-01 0.3131

1TIIII

ITITTITI1
4.451E-01 0.5553

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and

mrem/yr fract,

S s sammn muowa
C.000E+00 0.0000

0.000E+00

IIIILTL

0.C00E+00 0.0000

all water

As mrem/yr and Fraction of Total Dose At L = 2.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation

e m s o

mrem/yr fract.

1.326E-05 Q.
3.481E-04 ©

1
3.614E-04 0.

Radon
e mmw
mrem/yr Eract.
s amsa mmwk s s

2.328E-01 0.2305

Plant

fract.

mrem/yr

5.147E-02

5.794E-02 0.0723

TIfifisis fTffit
0

1.094E-01 0,1365

Meat
mrem/yr fract.
wom e mmsuums
0.000E+00 0.000C0
0.C00E+00 0.000C

it
0.000E+00 0.0000

As wrem/yr and Fracticn of Total Dose At & = 2.000E+00 years

mrem/yy fract.
smmmErEow s o
0.000E+00 ¢.0000

0.000E+02 0.0000

0.000E+00 0.0000

independent and dependent

Water Dependent Pathways

Radon

AAADPBAAARARRRAR
mrem/vy Fract.
FAARAARAS AAARAS
0.000E+00 0.0000
0.000E+00 0.0000

0.00Q0E+CGO 0.0000

pathways.

Plant
B s e mee e np

mren/yr fract,

ak s mrEns mnmrsa
0.000E+00 0.0000
C.000E+00 0.0000
""" IIfifs

0.000E+00 0.0000

mrem/yr fract.

v rrmagrs mrese
C.000E+00 0.0000
0.0000
fffits
0.0000

0-.000E+00

Iffffifis
0.000E+00

Milk
e Emm o mun e
mrem/yr fract.
s msmion weouss
C.000E+00 0.000¢
0.000E+00 0.0000

TETTfiiis f1f7if
0.000E+00 ¢.0000

Pathways (p)

Milic
e,

fract.

mrem/yr
0.0C0E+GH 0.0000
0.000E+00 0.0000

IITIITInG fffiss
0.000E+08 0.0000

Soil’

AARRRARARKARRARAR
mrein/yr
RAARRRAAA ARZARA
1.537E-03 0.001%
1.846E-03 0.0022
IIITT18F ff714f
-383E-03 0.0042

fract.

i
5

All Pathways*
R

mrem/yr fract.
AMARARRAR AARAAA
4.800E-01 0.5989
3.215E-01 0.4011
""""" i11111
8.015E-01 1._.0000




Summary : Joliet City

File H:\HOME\400003 HEALTH PHYSICS\JOLIET\RESRAD\JCLIET.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (1)
As mrem/yr and Fraction of Total Dose At t = 5.000E+00 years
Water Independent Pathways {Inhalation excludes radoen)
Ground Inhalation Radon Plant
Radio- ARRABARAAAAARARR Al AAARAARARREE BEFEREEREANErrn 5 s ba e e
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-226 1.870E-01 0.2509 1.518E-05 0.0000 2.232E-01 0.2995 5.424E-02 0.0728 0.C000E+00 0.0000
Ra-228 2.266B-01 0.3041 3.826E-04 0.0005 1.154E-02 0.0155 3.BBlE-02 0.0521 0.000E+00 0.0000
TIFI13T FITRETiff f1ifss IETETERET IT188F fisffziis II1131 PffIfifff foiift ITFTE1897 fffrts
Total 4.136E-01 0.5550 3.978E-04 0.0005 2.347%-01 0.3150 9.305E-02 (.1249 .G.ODGE+DU 0.0000
Total Dose Contributions TDGSE(i,p, k) for Individual Radionuclides (i) andg
As mrem/yr and Fraction of Total Dose At & = 5. 000E+00 years
Water Dependenp Pathways
Water Fish Radon Plant Meat

Radio- AARRAARAAREAARAR AARRAARAARARKAAA ARRAARAARR AARARAARAZARAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yxr  fract. mrem/yr fract. mrem/yr fract.
BAAARRAR ARAREAARR ARAARA AARRRRAAR ARARAA AARRARARR ARARAR RAAARREAR ARARAR ARREAAAAL ARRAAR
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.0008+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 C.000E+00 0.0000 0.0C0E+00 0.0000
ITTITTT IIESEIPFT FPf71F REITIFEEE fTEif TITITTIEE fI597F $TTTE3E7F TiTLff IIIfETiET iTETiT
Tatal 0.000DE+QG 0.0000 Q.000E+QD 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sum of all water independent and dependent pathways.

dssaagauUD

1viss  rage 13

and Pathways (p)

mrem/yr Fract.
o mraoas pemag s
0.000E+00 0.0000
0.000E+CQ 0.0000

0.000E+00 ©.0000

Pathways {p)

Milk
B g m sy n o
mrem/yr

ARARRREARR RARRAR
0.000E+00

fract.

fract.

mrem/yr
Srma o nean ams ooy
1.965E~03 0.0026
1.464E-03 0.0020

3.429E-03 0.0046

A1l Pathways*

R EREE R HE ke

mrem/yr

........... r e s
4.664E-01 0.6258

fract.

2.788E-01 0.3742

7.452E-01 1.0000
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TIIIITI
Total
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Nuclide

*Sum of
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Radcn Plant Meat Milk

ARRARE AAARAARARAREAARR  BAARRE S ARARESHAT BB s frsssmad dnns  55msaseseeeenn ..
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. - mrem/yr fractc. mrem/yr fract.
BARAAARAR AAAARR ARRRARAAA ARARKA ARARARARR AAARAR AAAAARARA ARARAAR ARARRAAAR AAARAR AARARRAAL ARARAAR
1.756E-01 0.2882 1.766E-05 0.0000 2.080E-01 0.3414 5.725E-02 0.0940 0.000E+00 0.0000 0.000E+00 0.0000
1.373E-01 0.22%54 2.502B-04 0.0004 7.568E-03 0.0124 1.378E-02 0.0325 O0.000E+00 0.0000 0.C00E+00 0.0000
TETTTEEEL fTE7F fFITfEffr TTTTTf FEfif17i7 ITIITT fITITTTEY IFTTET PTTETITEL TREfEf IITTITIFT fffPf
3.129E8-01 0.5137 2.678E-04 0.0004 2.155E-01 D.3539 7.103E-02 §.1265 0.000E+GU 0.0000 0.000E+00 0.0000

Total Dose Centributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Dependent Pathways

Water Figh Radon Plant Meat Milk
B R R R R AR EERARRE BN NIR IR R R EE Er s mrm oo n .
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract mrem/yr fract,
EAERARRER RARARE BREZENEES FRSREE mEEosme ernugs e - W ErapEssms sucwas

0.000E+00 0.000C  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+G0 0.0000 0.000E:00 0.0000 0.000E+00 ©.0000
0.COOE+00 0.0000 0.00OE+00 0.0000 0.000E+00 0.0000 0.000E+00 6.0000 0.000F+00 0.0000 0.000E+00 0.0000
TITFLEIIT TI09TE PITERTLET IFIIST fPHP7P2f% fITI17 IFFPTEETT ff74f TI11F799F STTI8T PIFRFILET 1TTIST
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.0500E:00 0.0000 0.000E+00 ©.0000

all water independent and dependent pathways .

Soil
B s

mrem/yr

fract.
2.529E-03 0.0042
8.349E-04 0.0014
ITTETIT41 ffffis
3.364E-03 0.0055

211 Pathways*
s

mrem/yr fract.
ARARAARRR ARARAR
4.434E-01 0.7279
0.2721
T111f1
00

1.657E-01
11117851
6

.051E-01 1.0
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Page 15

Total Dose Contributions TDOSE{i,p,t} for Individual Radicnuclides {i} and Pathways {p}

RESKAD, vVersion 6.4
Sunmary Joliet City
File

Ground
Radio-

Nuclide mrem/yr

fract.

pm s e rmamoms mm

Total Dose Contributicons TDOSE(i,p,t) for Individual Radionuclides {i) and

Ra-226 1.54%9E-01 90,3491
Ra-228 3.B66E-02 0.0871
ITIFTIT £YTiiifef FIffif
Tectal L.8935E-01 0.4362
Water
Redic- ABARRAARRARAAARA
Huclide wrem/yr Efract.
RARARAR ARARAARRA RARRAA
Ra-226 (.000E+00 0.0000
Ra-228 0.000E+00 €.0000
IIETTFT ITETITITT ffffff
Total 0.000E+C0 0.0000

*3um of all water

As mrem/yr and Fraction of Total Dose At t = 2.000E+01 vears

Water Independént Pathways (Inhalation excludes radoh)

Inhalation

e e m M Mo m ks m s ks n o

mrem/yr fract.

g m s mm s mormmma
2.053E-05 0.0000

.000

ov]

7.248E-05 0
TITIIETi1 f1ffis
$.300E-05 0.0002

Radon

e s aaaa s s

mrem/yr fract.

Srsmama o AAARAL
1.804E-01 0.4067
2.194E-03 0.0049

1.826E-01 $.4117

Plant
o r sk s m s

mrem/vr frackt.

e mma ma s
5.BYSE-02 0.1327

5.097E-03 0.0115

IfTiiiit
6.395E-02 0.2441

As mrem/yr and Fraction of Total Dose At t

Fish
KR sEm s E s ma
mrem/yr  Eract.
RARAARAAA ARAAAA
0.000E+00 0.000D

0.CO0E+DCO 0.0000

0.000E+00 0.0000

Water Dependent Pathways

Radon

mrem/yr fract.
.
0.000E+C0 DLODOO
0.000E+00 0.0000

G.00CE+Q0 0.0000

independent and dependent pathways.

Plant
AARARARARARAAAAA

fract.

mrem/ yr

0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 6.0000

mrem/yr fract.
e s
0.0Q0E+00 0.0000
0.000E+0Q 0.0000

TITETIEEY iffiff
0.000E+00 0.0000

= 2.000B+01l years

mrem/yr fract.
IR EzmEss wmwes o

G.000E+00 0.0000
0.000E+00 0.0000

TETI77i1% f1iiii
0.00CE+00 0.0000

Milk
b m R e
mfem/yr{'fréct.

cew x )
0.000E+00 0.0000

Pathways [p)

Milk
AARAAAAAAAARARRR
mrem/yr fract.
ARAARARAA ARAZAAR
0.000E+00 0.0000
Q.000E+00 0.0000
B O o
0.000E+0C 0.0000

Soil
—
mrem/yr fract.
s usne wamoas
3.223E-03. 0.0073
2.312E-04 0.0005
TITTITTf fffift
.455

i
3 E-03 0.0078

A1l Pathways*
o r o w o
mrem/yr fract.
FrmmEsame smanan
3.974E-01 0.8957
4.625E-02 0.1043

4.436E-01 1.0000
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Total Dose Contributions TDOSE(i,p,t}) for Individual Radicnuclides (i) and Pathways (p}

Ground

e

mrem/yr fract.

G w s wam wamm o

Ra-226
Ra-228

ITITITIT

Total

Radio-

Huclide

1.365BE-01 (.3735

1.030E-02

IZIIIITII

1irIIX

1.468E-01 0.4017

Total Dose Contributicns TDCSE(i,p,t) for Individual Radionuclides {i) and

Water

ke

mrem/yr Lract.

B EE N mn s mamw

Ra-226
Ra-228

Total

0.000E+00 ©.0000
0. 000E+00 0.0000

C.000E+00 D.0Q00

As mrem/yr and Fraction of Total Dose At t = 3.000E:01 years

Water Independent Pathways {Inhalation excludes radon)

Inhalation

ARDMAAARAAADADNADD
rrem/yr fract.
enmmamae mmmasa
2.147E-05 0.0001
1.946E-05 0.0001

IITIII

IIITITIIX
4.093E-05 6.0001

Radon
SR E M EE rr e
mrem/yr fract.
e e m e
1.564E-01 0.4280
5.892E-04 0.001&

1.570E-01 0.425%6

Plant
R R R R s
mrem/yy
SpEnEsEs Eromms
5.671E-02 0.1552

fract.

1.310E-03 0.0036

TITTEITIEL fffiff
5.802E-02 0.1588

As mrem/yr and Fraction of Total Dose At t

Fish
o N sk s =y
mrem/yr fract.
frErEEmaE mxsgm
0.000E+Q00 0.0000
0.000E+00 ©.2000

IfTTIITIT fTETEE
D.6G00E+D0 0.0006

Water Dependent Pathways

Radon

AARDARARNBAARARD
mrem/yr fract.
ARRARARAR RARRAR
0.000E+GQ §.0000
0.0C0E+00 0.0000

FITFTIITT fifiit
-0.000B+00 0.0000

*Sum of all water independent and dependent pathways,

Plant
E s

mrem/yr fract.

S s amms s e o
0.000E+00 0.0000
0.0000

Tif

0.00CE+00

(=Y
=
(= Y

2.000E+00 a00

Meat
ANABRAAAAARRARAAR
mrem/yr fract.
AARARARRA ARAAAR
0.000E+00 0.0000
C.080E+00 0.0000
IFTTE114F fifiis
0.000E+00 ©0.0008

3.000E+01 years

Meat
R B R sy s

mrem/yr fract.
R ERERRES ERE AL
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Milk

AARARAARAARAARAR
mrem/yr fract.
ARARAARAR RAARRA
2.000E+0C 0.0000
0.000E+00 0.0000
TI1f11377 ffffif
0.000E+00 0.0000

Pathways (p)

Milk
e
mrem/yr fract.
RAARAARRA ARAAAA
0.Q00E+00 0.0000
0.000E+00 0.0000

0.00CE+00 0.0000

All Pathways*

mrem/yr fraet.

P e
3.531E-01 0.9864
1.228E-02 0.0326

3.654E-01 1.0000
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Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Product
(3}

Thread

Fracticn

O

Ra-226+D
Ra-226+D
Ra-228+D

Ra-228+D
Ra-228+D
Ra-228+D

The DSR includes contributions From associated (half-life

Nuclide
(i}

Ra-228+D
BFb-2104D
apsRr (j)

Ra-2284D
Th-228+D
ADSR{7)

L= 0.Q00E+

1.000E+00
1.000E+00

1.000E+00
1.000E+00

DSR(j,t)

At Time i

0.000E+00 1.000E+00 2.000E+00

ke
1.
4.
B77E+01

[

mow e

573E+01
182E-02

-B87E+00
-777E-01
-B64E+00

P PO

1.552E+01
1.117E-01
1.563E+01

4.276E+00
2.352E+00
6.62BE+00

IfIiirits

1.531E+01
1.766E-01
1.548E+01

3.741E+00
3.100E+00
6.841E+00

n Years (mrem/yr) / (pCi/g}
5.000E+00 1.000E+01 2.060E+01 2.000E+01

R
1.470E+01
3.495E-01
1.504E+01

2.506E+00
3.427E+00
5.933E+00

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

0o 1.000E+00D

o s P,

© 1.585E+
4.263E+

IITIIITY

0o 1.600E+00
00 3.772E+00

if IffI3fii1

2.000E+00 5.00

1.615E+00 1.6%
3.655E+00 4.21

TIIFITILE Ifit

-

0E+00 1.
2E+00 1.
4E+0 0 7.
Ififs ii

. i mme wweo

1.373E+01
5.744E-01
1.430E+01

1.2B5E+00
2.241E+00
3,526E+00

IFFTTifit

S 180 days) daughters.

CO0E+01 2.000E+01

AAAAAARAR s

74BE+00 1.550E+00

091F+00 2.
Iiitffr %

Summed Dose/Source Ratios PSR(i.t) in {mrem/vyr) f{pCi/g)

and Single Radionmuclide Scil Guidelines G(i,t} in pCi/g

at tmin =

and at tmax =

time of minimum single radionuclide soil quideline

time of maximum total dose = 1.767 fi 0.004 years

Nuclide Initial tmin BSR{i,tmin} G(i,tmin) DSR{i,tmax) G(i,tmax)
(i} (pCi/g) {years) (pCi/g) (pCi/q)
ARAARAA AAAAAAAAE ARAAARRAAZAZSEEA REZRRESRA sHssnass Shssmmcss  oouoooo o
Ra-226 3.100E-02 0.000E+00 1.577E+01 1.5é5E+GO 1.5352E+01 1.611E+00
Ra-228 4,700E-02 Z2.039 {1 0.004 6.841E+00 3_654FE+00 6.R2BF+00 3.561E+00
ITTP8FT III3T011T FEFfEffTFTfiiffss TIT3i11ET TTETSIfT FEIFIfLfii 1113171171

1.197E+01
8.444E-01
1.2BZE+01

3.377E-01
6.463E-01
3.841E-01

Ififfiiis

3.000E+01
ARRRARARR
2.195E+00
9.568E+01
IiTfifiss

O

1.044E+01
9.533E-01
1.139E+01

8.872E-02
1.726E-01
2.613E-01
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Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF {i.) ’ " DOSE(j,t}, mrem/yr

(J) {1) - t= 0.000E+Q0 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2.000E+01L 3.000E+01
........ SR s g gae wa e R R RERE NEEREREES FERAEE R KA RS SR ma ks E s ke oo s oo o oo
Ra-226 Ra-226 1.000E+00 4.876H-01 4.810E-01 4.745E-01 4.555E-01 4.256E-01 3.712E-01 3.2363*01
Pb-210 Ra-226 1.000E+00 1.296E-03 3.462E-03 5.474E-03 1.083E-02 1.78B1E-02 2.618E-02 2.955E-02
Ra-228 Ra-228 1.000E+00 2.2978~-01 2.010FE-01 1.758E-01 1.178E-01 6.039E-02 1.587E-02 4.1708-03

Th-228 Ra-228. 1.0005+00 4.595E-02 1.106E-01 1.457E-01 1.611E-01 1.053E-01 3.038E-02 8.110E-03

ITITIIT FIfifii fffffifiz TETTIRI0L TIFL1183T TITITI7EF FETTITIFF FTTTFTT17 TTFTI997F fEET111¢t

THF{i} is the thread fraction of the pafent naclide,

Individual Nuclide Soil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF (1) 5(j,t), pci/g

13} {i) t= 0.000E+00 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2.000E+01 3.000E+01
e us ErssreE maksmm g R ERRAARR AEREEARER B R RAREEE NRREERRRE Ep AR an RE S E e EE e o
Ra-226 Ra-226 1.000E+00 3.100E-02 3,062E-02 3.025E-02 2.917E-02 2.744E-02 2.429E-02 2.150BE-02
Pb-210 Ra-226 1.000B+00 0.0C0E+00 $.391E-04 1.831E-03 4.23SE-03 7.470E-03 1.165E-02 1.372E-02

Ra-228 Ra-228 1.000E+00 4.700E-C2 4.118E-02. 3,607E-02 2.425E-02 1.252E-02 3.334E-03 B8.878E-04

Th-228 Ra-228 1.000E+00 0.0C0E+00 1.333E-02 2.095E-02 2.611E-02 1.774E-02 5.1898E-03 1.397E-03
ILPTIif f13fiff fitifiiis TITIITETT ITFFE278F FPTTTFIET 18210857 FFTI1828T TPTTTTE9F THETT111F

I
TEF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE executicn time = 171.93 seconds
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JCLIET\RESRAD\JOLIET.RAD

Doge Conversion Factor {and Related) Parameter Summary

Dose Library: FGR 11

3 . * Current @ Base ! Parameter

Menu 2 Parameter 1 Valuey# @ Casex 3 Name

A-1 ? DCF's for external ground radiation, (mrem/yvr)/ {pCi/g)

A-1 * AC-22B {Souzrce: FGR 12) ' 5.978E+00 * 5.97BE+00 * DCF1( 1)
A-1 2 At-218 (Source: FGR 12) * 5.847E-03 * 5,847E-03 * DCF1{ 2}
A-1 2 Bi-210 (Source:- FGR 12) R 3 3.606E-03 * 3.606E-03 ? DCPL( 3)
A-1 @ Bi—212 {Scurce: FGR 12} T T-171E+00 ' T.171E+00 * DOF1( 4)
A-1 ? Bi-214 (Source: FGR 12) * 5.BOBE+00 * 9.808E+00 * DCFi{ 5)
A-1 % Pb-210 (Source: FGR 12} * 2.447E-03 ? 2.447E-03 * DCF1( &)
A-1 * Pb-212 (Source: FGR 12) * 7.043E-01 ® 7.043E-01 3 DCF1( 7}
A-1 * Pb-214 {Source: FGR 12) } * 1.341E+00 * 1.341E+00 * DCF1( 8)
A-1 3 Po-210 (Source: FGR 12) . ) * 5.231E-05 * 5.231E-05 * DCF1{( 9}
A-1 ¥ Po-212 (Source: FGR 12) * 0.000E+00 * D.000E+00 ? DCF1{ 10)
A-1 * Po-214 {Source: FGR 12) * 5.13BE-04 * 5.138E-04 * DCF1{ 11)
A-1 * Po-216 {Source: FGR 12) * 1.042E-04 * 1,.042E-04 * DCF1{ 12}
A-1 * Po-218 {Source: FGR 12) * 5.642E-05 * 5.642E-05  DCFL{ 13)
A-1 * Ra-224 (Source: FGR 12) *5.119E-02 * 5.119E-02 * DCF1{ 14}
A-1 ! Ra-226 {Source: FGR 12) * 3.17&E-02 * 3.176E-02 * DCF1{ 15)
A-1 * Ra-228 (Source: FGR 12} * 0.000B+00 ? 0.000E+00 2 DCFL{ 1&)
A-1 ? Rn-2290 (Source: FGR 12) * 2.29BE-03 * 2,29BE-03 ¥ DCF1{ 17)
A-1 * Rn-222 (Scurce: FGR 12) - ? 2.354E-03 * 2.354B-03 ? DCF1( 18}
A-1 ? Th-228 {Source: FGR 12) . * 7.940FE-03 * 7.340E-03 * DCFL( 19)
A-1 * Tl-208 {Source: FGR 12} co . P 2.29BE+01 * 2.298E+01 ? DCF1( 20)
A-1 * Tl1-219 (Source: no data) ? 0.000E+00 *-2.000E+00 * DCF1{ 21)

3 3 3 3

B-1 * Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 3 Pb-210+D * 2.320E-02 * 1.360E-02 * DUF2{ 1)
B-1 * Ra-226+D ' ! 8.554F-03 3 8.580E-03 * DCF2( 2)
B-1 ° Ra-228+D * 5.07BE-03 *® 4.770E-03 * DCF2( 3)
B-1 * Th-228+D * 3.454E-01 * 3.420E-01 * DCF2{ 4)

3 3 3 3

- * Dose conversion factors for ingestion, mrem,/pCi 3 3 E]
D-1 3 Pb-210+D 1 7.276E-03 * 5,370E-03 3 DCF3{ 1)
D-1 * Ra-226+D * 1.321E-03 * 1,320E-03 @ DCF3{ 2)
D-1 ? Ra-2284D  1.442E-03 > 1.440E-03 ? DCF3( 3)
D-1 2 Th-2284+D * 8.086E-04 ? 3.960E-04 * DCF3( 4)

3 ) a 3 a

D-34 * Food transfer factors: 2 2 3
D-34 * Pb-2104D , plant/scil concentration ratio, dimensionless * 1.000E-02 * 1.000E-02 * RTF( 1,1)
D-34 * Pb-210+D , beef/livestock-intake ratio, (pPCi/kg) / (pCi/d) > 8.000E-04 * §.000E-C4 2 RTF{ 1,2)
D-34 3 Pb-210+4D , milk/livestock-intake ratio, {pCi/L)/ {pCi/d) ' 2.000E-04 3 3.000E-04 * RIF( 1,3)

D-34 ’ 3 3
B-34 * Ra-226+D , plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 * RTF( 2,1)
D-34 * Ra-226+D , beef/livestock-intake ratio, {pCi/kg) / (pCi/fd) * 1.000E-03 * 1.000E-03 * RTF( 2,3)
D-34 * Ra-226+D , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) * 1.000E-03 * 1.000E-p3 * RIF( 2,3}

D-34 » 3 3 3 '

D-34 * Ra-228+D , plant/soil concentration ratio, dimensionless ' 4.000E-02 * 4,D00E-02 * RTF( 3,1)
D-34 3 Ra-228+D , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) * 1.000E-03 ° 1.000E-03 ? RTF{ 3,2)
D-34 * Ra-228+D , milk/livestock-intake ratic, (pCi/L}/ (pCi/d) * 1.000E-03 * 1.000E-03 3 RTF( 3,3)

3 3 3

P-34 3
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Dose Conversion Factor (and Related) Parameter

Dose Library: FGR 11

Parameter

3 Valuef ?

36 Page 3

Summary {continued)

! Current @

a

Parameter

Name

D-34 * Th-228+D , plant/soil concentration ratio, dimensionless * 1.000E-03 ?* 1.000E-03 * RTF{ 4,1)
D-34 * Th-228+D , beef/livestock-intake ratic, (pCi/kg)/(pCi/a} * 1.000E-04 * 1.000E-04 ?* RTF( 4,2}
D-34 * Th-228+D , milk/livestock-intake ratio, ({pCi/L}/ (pCi/d) ? 5.000BE-06 * 5.000E-0& * RTF({ 4,3)

3 3 2 2
-5 * Bioaccumulation factors, fresh water, L/kg: ) 3 a
D-5 * Pb-210+D , fish > 3.000E+02 ?* 3.0Q0BE+02 * BIOFAC( 1,1)
D-5 * Pb-2106+D , crustacea and mcllusks * 1.000E+02 * 1.000E+02 ? BIOQFAC({ 1,2)
D-5 3 : 3
D-5 3 Ra-226+D , fish 3 5.000E+G1 ° 5.000E+01 * BIOFAC{ 2,1}
D-5 * Ra-226+D , crustacea and mollusks ? 2.500E+02 * 2.500E+02 * BIOFAC({ 2,2}
D-5 2 s : s
D-5 * Ra-228+D , fish - 5.000E+01 * 5.000E+01 * BIOFAC{ 3,1)
D-5 * Ra-228+D , crustacea and mollusks ? 2.500E+02 3 2.500BE+02 * BIOFAC( 13,2)
D-5 ? : : : 2
D-5 3 Th-228+p , fish ' 1.000E+02 * 1.000E+02 * BIOFAC({ 4,1)
D-5 * Th-228+D , crustacea and mollusks * 5.000E+02 * 5.000E+02 * BIOFAC( 4,2)
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiffiiiiiiiiiiifiiifiiiiifiifiiiiiiiiifiifiiiiiiiiiiiiiffﬁiiifi

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFQ table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Site-Specific Parameter Summary

) i B Used by RESRAD * Parameter

Menu ? Parameter 3 Default 2 (If different from user input) ? Name

RO11 ® Area of contaminated zone (m**2) * 5.200E+05 * 1,000E+04 ? --- * AREA
RO11 * Thickness of contaminated =zone (m} * 3.04BE-01 * 2.000E+00 * - * THICKO
RO11 * Length parallel to aguifer flow {m) * 4_.880E+02 * 1.000E+02 * - i * LCZPAD
R0O11 * Basic radiation dose limit (mrem/yr) * 2.500B+401 * 3 .000E+01 = —_— 3 BRDL
RO11 ? Time since placement of material (yr} * 4.500E+01 * ©.Q00E+00 * --- 1 TI
RO11 * Times for calculations (yr} 3 1.000B+00 * 1.000E+00 2 -— 2T 2)
R011 * Times for calculations (yr) * 2.000E+00 2 3.000E+00 * -—- * T{ 3)
R013 * Times for calculations {yr} - * 5.000E+00 * 1.00CE+01 = " --- T 4}
R0ii * Times for calculations {yr) ) * 1.000E+01 ? 3.000E+01 ? -— *T( 5)
R011 * Times for calculations (yr) * 2.000E+01 * 1.000E+02 ? . -- A T( 6)
ROL1 * Times f£or calculatiens (yr) - ? 3.000E+01 ® 3.000E+Q2 ? ’ e 3T { 7)
RO11 ? Times for calculationsz (yr) * nok used * 1.000E+03 3 - T T 8)
R0O11 * Times for calculations {yr} * not used * D.Q00E+00 3 - :T{ 9}
ROI1 * Times for calculations {yr) * not used * (.000E+00 ? --- 2 T({10)

3 3 3 3 z
RQ12 * Initial principal radioruclide -{pCi/g): Ra-226 3 %.300E-02 * 0.000E+00 ? - » g1 (2)
RO12 * Initial principal radionuclide (pCi/g): Ra-228 3 1.000E-01 * D.000E+00 3 - 3 81{3)
RO12 * Concéntration in groundwater (pCi/L): Ra-226 * not used * 0.000E+00 ? R T RL( 2)
RO1z ?* Concentration in groundwater (pCi/L}: Ra-228 2 not used * 0.000E+0Q ° - T W[ )

3 a 2 k] 3
RO13 * Cover depth (m) * 0.000E+00 * 0.000E+00 * - - 3 COVERD
ROL13 ? Density of cover material (g/cm**3) ? not used ?* 1.500E+00 ° - 3 DENSCVY
RO13 * Cover depth erosion rate (m/yr) * not used * 1.000E-03 > -—— ’ 3 YoV
RO13 * Density of contaminated zone {g/om**3) . * 1.440E+00 * 1.500E+0Q0 2 - ? DENSCZ
k013 * Contaminated zone ercsion rate (m/yr) * 1.0008-03 2 1.000E-03 °? [ 3 YCT
RO13 * Contaminated zone total porosity * 4. 500FE-01 * 4.000E-Q1 3 - 3 TROR
R0O13 * Ceontaminated zone field capacity ¥ 1.000E+00 * 2.000E-01 - 3 RCCZ
RO13 * Contaminated zone hydraulic conductivity (m/yr) 3 4.3I10E+01 3 1.000E+01 3 -——- ! HCCZ
R0O13 ? Contaminated zone b parameter * S.075E+00 * 5.300E+00 ? --- 1 BCZ
R01‘3 * Average anmual wind speed {m/sec) * 4.500E+00 3 Z.000E+00 * —-- 1 WIND
RO13 * Humidity in air (g/m*+*3) ! not used * 8.000E+00 : --- * HUMID
R013 * Evapotranspiration coefficient 4 5.000E-01 * 5.0008-01 3 -— 3 EVAPTR
RO13 > Precipitation (m/yr) * 8.763E-01 * 1.000E+00 ? - 3 PRECIP
R0O13 ?* Irrigation {(m/yr) * 2,.000E-01 3* 2.000E-Q1 °* JR— : RI
R012 * Irrigaticn mode 3 gverhead * overhead °* ——- 3 IRITCH
R012 ?* Runoff coefficient * 4.000E-01 * 2.000E-0Q1 ? P 3 RUNOFF
RO13 * Watershed area for nearhy. stream olr pond (m**2)} = 2.590E+06 * 1.000E+06 @ - 3 WAREA
RO1Y * Accuracy for water/soil computations * 1.000E-03 * 1.000E-03 2 -— 3 EPg

E) 3 E) 3 7 3
RO14 * Density cf saturated zone (g/cm*#*3) * 1.500E+00 * 1.500E+00 ? - 3 DENSAQ
R0O14 * Saturated zone total porosity * 4.000E-Q1 * 4.00CE-01 ? - 3 TPSZ
R014 * Saturated zone effective porosity * 3.200E-01 * 2.000E-01 ? - 3 EPSZ
RO014 3 Sarurated zone field capacity ? 2.000E-01 * 2.000E-01 = —— 1 ECSZ
R014 * Saturated zene hydraulic conductivity {m/yr) * 5.550E+03 * 1.000E+02 * —-- : HOSZ
R014 > Saturated zone hydraulic gradient ? 2.000E-02 * 2.000E-02 3 - 3 HGWT
RO14 * Saturated zone b parameter * 4_050E+00 3 5.300E+00 * -—— 3 BS%
R0O14 * Water table drop rate {m/yr) ? 1.000E-03 * 1.000E-03 = --- I VWT
RO14 * Well pump intake depth (m below water table) * 3.C00E+00 * 1.000E+01 ? - 1 DHIBWT
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) : ND 3 ND 3 - : MODEL
RO14 * Well pumping rate (m**3/yr)} . * 2.500E+02 * 2.500E+02 * -—- 3 UW
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File

RO15
ROL5
RO1E
RO1S5
RQ1S
RO15
RO15

RO16G
RO16
ROla
ROis
ROle
ROle
RO16

ROLS
RO16
RO16
RO16
RO16
RQ16
ROL6E

ROle
RO16
ROLl6
RO1§
RO16
RO16
RO1le

RO16
RO16
ROL16
RO16
ROl6
RO1ls
RO16

RO17

T« Limit = 180 days

Site-Specific

Parameter

Number of unsaturated zone strata

Unsat. zone
Unsat. zone
Unsat. zone
Unsat. zone
Unsakt. zone
Unsat . zone

Unsat. zone

Unsakbt. =zone
Unsat. zcne
Unsat. zZone
Unsat. zone
Unsat. zoﬂe
Unsat . zone

Unsat.. zone

thickness (m)

soil density (g/cm**3)
total poresity

effective porosity

field capacity
soll-specific b parameter

hydraulic conductivity (m/yr)

thickness (m)
soil density (g/cm**3)
total porosity

. effective poresity

field capacity
soil-specific b parameter

hydraulic conductivity (m/yr)

Distributicon coefficients For Ra-226

Contaminated zene (cm**3/g)

Unsaturated zone 1 {cm**3/g)

Unsaturated

zone 2 (cmr*3/g)

Saturated zone (em**3 /q)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Ra-228

Contaminated zone (cm**3/g}

Unsaturated zone 1 {em**3/g)

Unsaturated zone 2 (cm**3/g)

Saturated zone (cm**3/g)

Leach rate {(/yr)

Solubility constant

Distribution coefficients for daughter Pb-210

Contaminated zone (cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 (cm**3/g)

Saturated zone {cm*+*3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-228

Contaminated zone [cm**3/g)

Unsaturated zone 1 (cm**3/g)

Unsaturated zone 2 {cm**3/g)

Saturated zone [(cm*+*3/g)

(/yr)

Leach rate

Solubility constant

Inhalation rate (m**3/yr)

11/11/2009
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2.000E+00
1.440F+00
4.500E-01
2.000E-01
2.000E-01
2.075E+00
4.310E+01

2.700E+00
1.500E+C0
4.000E-01
3.200E-01
2.000E-01
4.0350E+0Q
5.550E+03

7-000E+01
7.000E+01
7.00CE+01
7.000E+01
0.000E+00
G.000E+00

7.000E+01
7.000E+01
7.000E+01
7.000E+01
©.000B+00
0.000E+00

1.000E+02
1.0008+02
1.C00E+02
1.000E+02
0.000E+00
0.000E+00

6.00CE+04
6.000E+04
6.000E+04
6.000E+04
0.000E+00
0.000E+00

8.40CGE+03

10:36

Page 5

Default

HO NN B = oA

L= = I I B |

o

-000E+00
-500E+00C
.000E-0Q1
.000E-01
-000B-01
.300E+C0
-000E+01

LDO0E+00
-500E+00
~000B-01
.000E-01
LG00E-01
.300E+00
L000E+01

.000E+01
.000E+01
-0G0E+01
.000E+01
-000E+00
-0Q0E+00

.000E+01
.GCOE+01
.000E+01
-000E+01
-0Q0E+00
-GO0E+00

.000E+(Q2
.000E+02
-000E+02
.Q00E+02
-GO0E+00
.000E+00

.000E+04
-000E+04
-000E+04
.00CE+04
-000E+00
-0O0E+00

.400E+03

Parameter Summary (continued)

u

Used by RESRAD

(If different f£rom user input)

1.176E-02

not used

1.176E-02

not used

8.242E-03

not used

1.378E-05

not used

w W oow v e ow

w

Woe oW e oW o

w

wl e w W oW

w

B e W W

v e B e w

w

voow e e ow

M

Parameter

NS
H{1)
DENSUZ {1)
TPUZ (1)
EPUZ (1)
FCUZ {1}
BUZ {1)
HCUZ (1)

H{z}
DENSUZ {2)
TPUZ (2)
EPUZ {2}
FCUZ (2)
BUZ {2)
HCUZ (2)

DCNUCC{ 2)
DCNUCU( 2,1)
DCNUCU( 2,2)
DONUCS [ 2)
ALEACH({ 2)
SOLUBK( 2}

DCNUEC{ 3}
DCNUCU{ 3,1)
neNUCU( 3,2)
DCHNUCS{ 3)
ALEACH( 3}
SOLUBK ( 3)

DCNOCC( 1)
DCNUCU({ 1,1}
DCNUCU( 1,2)
DONUCS (1.}
ALEACH( 1)
SOLUBK{ 1)

DCNUCC{ 4)
DCNUCU( 4,1)
DCNUCU{ 4,2)

DCNUCS( 4)
ALEACH{ 4} .
SOLUBK.{ 4)
INHALR
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File

Site-Specific

Parameter

RO17 * Mass loading for inhalation {g/m*+*3)
R0O17 ?* Exposure duration
RO17 * Shielding factor, inhalation
R017 ? Shielding factor, external gamma
ROIT 3 Fracﬁion of time spent indoors
RO17 * Fraction of time spent outdoors (on site)
R017 * Shape factor flag, external gamma
RQ17 * Radii of shape factor array (used if F$ = -1):
RO17 * Outer annular radius (m}, ring 1:
RO17 ? Cuter annular radius (m), ring 2:
ROL7 * Outer anmular radius (m), ring 3:
RQ17 2 Outer annular radius (m), ring 4:
ROL17 ? Outer ammular radius (m), ring 5:
ROL7 ? Outer annular radius (m), ring &5:
RO17 3 Cuter amnular radius (m), ring 7:
RQ17 2 Outer amnular radius {m), ring 8:
RO17 * Quter anmular radius {m), ring ©9:
RO17 3 Outer annular radius (m), ring 10:
RO17 Outer annular radius (m), ring 11:
RO17 * Outer annular radius {m), ring 12:

f
ROL7 * Fractions of annular areas within AREA:
RO17 3 Ring 1
R017 5 Ring 2
RO17 3 Ring 3
RO17 2 Ring 4
RO17 * Ring 5
RO17 2 Ring &
RO17 * Ring 7
R017 * Ring 8
RO17 * Ring 9
R0O17 *  Ring 10
ROL17 2 Ring 11
RO17 = Ring 12

2
RG18 * Fruits, vegetables and grain consumption (kg/yr)

ROlg * Leafy vegetable consumption (kg/yr)
RO1E 3
RO18
rRO18

ROl @

Milk consumption (L/yr}

Meat and poultry consumption (kg/yr)
Fish consumption (kg/yr)

Other seafood consumption (kg/yr)

RO138 * goil ingestion rate {g/yr)

ROl8 * Drinking water intake (L/yr)

R018 » Contamination fraction of drinking water
RO18 * Contamination fraction of household water
RO1E8 * Contamination fractiorm of livestock water
RO12 * Contamination fraction of irrigation water
RO18 * Contamination fraction of aquatic food
R018 * Contaminatien fraction of plant food

ROL8 * Contamination fraction of meat

11/11/2009
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Page 6

Parameter Summary (continued)

2 1.0008-04
1 7.000E+01
* 4_.000E-01
* 7.000E-01
* 5.000E-01
> 2.500E-01
1-1.000E+00
s

3 5.467E+01
3 1.093E402
3 1.640E+02
* 2.187E+02
2 2.723E+02
T 3,2808402
* 3.827E+02
* 4.373E+02
* 4.9205+02
3 5.467E+02
> 6.013E+02
1 6.560E402

* 1.000E+0C
* 1.0600E+00
* 1.000E+00
* 1.000E+00
? B.900E-01
* 6.000E-01
* 4.900E-01
' 4.100E-01
* 3.500E-01
* 3.100E-01
* 2.B00E-01
> 7.900E-02
3

> 1.600E+02
* 1.400E+01
* not used
* not used
1 not used
* not usad
? 3.650E+01
* 5.100E+02
3 1.000B+00
* 1.000E+00Q
* not used
3 1.000E+00
? not used
LR

1 not used

-

M

w

w

w

w

3

3

1.000E-04
3.000E+01
4.000E-01
T7.000E-01
5.000E-01
2.500E-01
1.000E+00

5.000E+01
7.071E+01
0.000E+0¢0
0.000E+00
0.000E+00

0.00CE+00

0.000E+00
0.000E+00
0.000E+00
0.000E+GO
0.000E+00
0.000E+00

1.000E+00
2.732E-01
0.000E+00
0.000E+00
0.000E+0C
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00

1.600E+02
1.400E+01
9.200E+01
6.300E+01
5.400E+00
2.000E-01
3.650E+01
5.100E+02
1.000E+00Q
1.0CGRE+0D
1.000E+00
1.000E+00
S.OOOEjol

so1
-1

Used by RESRAD

{If different from user input)

0.500E+00

? Parameter

: Name

! MLINH

* ED
1 SHF3
* SHF1
* FIND
? FOTD
* F8

3 RAD_SHAPE( 1)
3 RAD SHAPE( 2)
* RAD SHAPE{ 3)
' RAD_SHAPE({ 4)
* RAD_SHAPE( 5)
' RAD SHAPE( &)
* RAD_SHAPE({ 7)
* RAD_SHAPE( 8)
! RAD_SHAPE( 9)
* RAD SHAPE(10])
3 RAD_SHAPE(11)
* RAD SHAPE(12)

FRACA{ 1)
* FRACA( 2)
FRACA{ 3)
FRACA{ 4}
FRACA( 5)
FRACA{ &)
FRACA( 7)
FRACA( 8)
* FRACA{ 9)
FRACA (10)
FRACA (11)
FRACA {12}

-

-

-

M

w

-

DIET (1)

-

DIET(2)
DIET{3)
DIET({4)
DIET(5} .
DIET{6)
* S0IL

3 DWI

“

* FDW

* FHHW

* FLW

* FIRW

? FRS

* FPLANT
* FMEAT
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Surmary
File

RO19
RO19
RO19
RO1S
RO19
RO1S
RO19
ROL19
RO1S
RQ1S
RO19
ROLIY

R19B
R19B
R1SB
R1%B
R19B
R19B
R19B
R19B
R19E
R1o°B
R1SE
R19B
R12B
R19B
R19B
R1SB

Cla
Cl4
Cia
€i4
Cla
Cla
Cci4
Cla
Cl4

STOR
STOR
STOR
STCR
STOR
S5TOR
STOR
STOR

T« Limit = 180 days

Joliet City

11/11/2009
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10:236

Page 7

Site-Specific Parameter Summary {(continued)

Parameter

Contamination fraction of milk

Livestock fodder intake for meat {kg/dav}
fodder intake for milk (kg/day)
(L/day}
water intake for milk (L/day)
(kg/day)

Mass loading for feoliar deposition {g/m**3)

Livestock
Livestock water intake for meat
Livestock
Livestock soil intake
Depth of =o0il mixing layer (m)

Depth of roots {m}

Drinking water fraction from ground water
Househeld water fraction frem ground water
Livestock water fraction from ground water

Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)
(kg/m**2})
(kg/m**2)

Wet weight crop yileld for Leafy
Wet weight crop yield for Fodder
Growing Season for Non-Leafy {years)
Growing Season for Leafy {yearsa)

Growing Season for Fodder (years)
Translecation Factor for Non-Leafy
Translocation Factor for Leafy

translocation Factor for Fodder

Dry Foliax Ihterception Fracticn for Non-Leafy
Dry Foliar Interception Fraction for Leafy

Dry Foliar Imnterception Fraction for Fodder
Wer. Foliar Interception Fraction for Non-Leafy
Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Practicon for Fodder
Weathering Removal Ceonstant for Vegestation

C-12 concentration in water (g/cm*+3}
C-12 concentration in centaminated soil (g/g}

Fraction of vegetation carbon from socil

Fraction of wegetation carbon from air

C-14 evasion layer thicknesg in soil (m)}

C-14 evaszion flux rate from soil (l/sec)

C-12 evasion flux rate from soil (1l/sec)
Fraction of grain in beef cattle feed
Fraction of grain in milk cow feed

Storage times of contaminated foedstuffs {(days):

Fruits, non-leafy vegetables, and grain
Leafy wvegetables

Milk

Meat and poultry

Fish

Crustacea and mollusks

Well water

w

u

w

w

-

not used

not used
not used
not used
not used
1.000E-04
1.500E-01
9.C00E-01
1.000E+00
1.000E+00
not used

1.000E+00

7.000E-0Q1L
1.500E+00
not used
1.700E-01
2.500E-01
not used
1.000E-01
1.000E+00
noct used
2.5008-01
2.500E-01
nokt used
2.500E-01
2.500E-01
not used
2.000E+01
not used
not used
not used
not used
not used
not used
not used
not used

not used

-400E+01
-00CE+0Q0
.CO00E+00Q

.000E+00
-Q00E+00

1
1
1
2.000E+01
7
7
1.000E+00

2

a

w

w

w

-

w

“

“

w

w

M

w

Default

6.800E+01
5.500E+01
5.000E+01
1.600E+02
5.000E~Q1
1.000E-04
1.500E-01
9.000E-01
1.000E+00
1.00CE+0Q
1.000E+00
1.000E+00

7.000E-01
1.50CE+00
1.1C00E+00
1.700E-01
2.500E-01
8.000E-02
1.000B-01
1.000E+00
1.000E+00
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.500E-01
2.000E+01

2.000E-05
3.000E-02
2.000E-02
3.800E-01
3.000E-01
7.000E-07
L.000E-10
8.000E-01
2.000E-01

1.400E+01
L.000E+00
1.000E+00
2.000E+01
7.000E+Q0
7.000E+00
1.000E+00

3 Used by RESRAD >

2 3

]
]
b
-

-
i
]
]
“

“

t
|
|

w
|
|
i
P

1
1
1
-

w
t
|
|

1
1
1
w

'
3
|

'
)
£
v

w
]
1
b

w

-
|
|
i
-

1
|
1
-

-
L
|
|
w

|
|
|
M

b
|
|

|
|
|
w

|
'
1
w

w
t
|
|

w

Parameter

Name

LFI5
LFI6
LWIs
LWIg
L5I
MLFD
DM
DROOT
FGWDW
FGWHH
FGWLW
FGWIR

YV (1}

¥V (2)

YV(3)
TE (1)
TE{2)
TE{3)
TIV (1}
TIV(2)
TIV{3}
RDRY (1)
RDRY (2]
RDRY (3)
RWET (1)
RWET {2)
RWE'T (3}
WLAM

Cl2WTR
Ciz2Cz
C501IL
CAIR
DMC
EVEN
REVSN
AVFGL
AVFGS

STOR_T (1)
STOR_T (2)
STOR_T {3}
STOR_T {4}
STOR_T (5)
STOR_T (6)
STOR_T (7}
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Site-Specific Parameter Summary (continued)

3 2 User i 3 Used by RESRAD * Parameter

Menu = Parameter 3 Input * Default < (If different from user input) 2 Hame
STOR * Surface water * 1.000E+00 * 1.000E+00 » --- ? BTOR_T(8)
STOR * Livestock fodder  4.500E+Q1 * 4.500BE+01 * - --- 3 STOR_T(9}
: _ ) ) , ) -
RO21 * Thickness of building foundation (m} * 1.016E-01 * 1.500E-01 3 - * FLOOR1
R021 * Bulk demsity of building foundation (g/cm**3) 3 2.403E+00 * 2.400E+00 * - 3 DENSFL
R021 ?* Total porosity of the cover material * not used * 4.000E-01 * -— I TECV
R0O21 * Total porosity of the building foundation * 1.000E-01 * 1.000E-01 * - > TPFI,
RO21 ? Volumetric water content of the cover material ' not vused 3 5.000E-02 2 - 3 PH20CV
RD21 * Volumetric water content of the foundation * 3.000B-02 * 3.000E-Q2 * - ¥ PH2OFL
R021 * Diffusion coefficient for radon gas {m/sec) : B a 3 3
RO21 * in cover material 7 > not used * 2.000E-D6 @ . - * DIFCV
RO21 ? in foundation material * 3.000E-07 ?® 3.000E-Q7 ? ——— * DIFFI,
RO2Z1 @ in contaminated zone soil * 2.000E-06 * 2.000E-06 3 --- * DIFCZ
R021 * Radeon vertical dimension of mixing (m) 3 2.000E+00 * 2.000E+00 3 - 1 BMIX
R021 * Average building air exchange rate (1/hr} * 3.000E-01 * 5,000E-01 @ --- * REXC
R021 * Height of the building (room} {m) ? 2.500E+00 * 2.500E+00 * —— . * HRM
RE21 * Building interior area factor ® 8.000E-02 * D.00CE+00 ® - 1 FAT
RC21 * Building depth below ground surface {m) *-1.000E+00 *-1.000E+00 * code computed (time dependent) @ DMFL
R0O21 ° Hwanabing power of Rn-222 gas ? 2.500BE-01 * 2.500E-01 ° - ? EMANA (1)
R021 * Emenating power of Rn-220 gas * 1.500E-01 7 1.500E-01 ? - * EMANA {2}
a " . V E] 3 . 3 3
TITL * Fumber of graphical time points 2 32 3 --- » - ¥ NPTS
TITL ?* Maximum number of integration points for dose 3 17 2 —— ] - » LYMAX
TITL * Maximum number of integfation points for risk 3 513 2 —- 3 - : KYMAX
ﬁiiﬁiiﬁiﬁiiiﬁﬁﬁiﬁﬁiffiiiiﬁiiiiiiiiiiiiiiﬁiiiiﬁifﬁﬁfﬁﬁfiiﬁiiiﬁiiﬁiififfiiﬁ]‘:if:’[fiiiiii:’[iiTﬁiiﬁﬁiiﬁiiiﬁﬁf

Summary of Pathway Selections

Pathway 2 User Selection

1l -- external gamma 3 active
2 -- inhalation {w/o radon): active
3 -- plant ingesticn 3 active
4 -- meat ingestiocn 2 suppressed
5 -- milk ingestion T suppressed
& -- aquatic foods 3 suppressed
7 -- drinking water : active
8 -- soil ingestion 3 active
9 -- radon 2 active
Find peak pathway doses 3 active
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Summary : Jeoliet City

File : H:\HOME\QDOOdl HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
ARARAARARARARAARRARRARRAARAA ARARARARRAARARAARAARAARAARRRAAAARR
Area: 590000.00 square meters Ra-226 9.300E-02
Thickness: 0.30 meters Ra-228 1.000E-01
Cover Depth: 0.00 meters

Total Dose TDOSE(t), mrem/yr

Bagic Radiation Deose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Baszic Dose Limit Received at Time (t)

t {years): 0.000E+00 1.000E+00 2.000E+00 5.00CE+00 1.000E+01 2.000E+01 3.000E+01
TDOSE(L) : 2.053E+00 2.116E+00 2.124E+00 1.992E+00 1.683E+00 1.291E+00 1.085E+00
S M(t)s 8.212E-02 8.465E-02 £.496E-02 7.S70E-02 6.731E-02 5.162E-02 4.3421-02
Maximum TDOSE{t}: 2.126E+00 mrem/yr at t = 1.692 & 0.003 years
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p}

As mrem/yr and Fraction of Total Doge At t = 1.692E+00 years

Water Independent Pathways {Inhalation excludes radon)

Ground Inhalation - Radon Plant Meat Milk -Soil
Radio- AR AARARAAARARARARE ARARARAAARAAAARR JRAAARAARAAARAAR ARAARAARARAAAARA AAARAARAAAMAGARE ARRAARARAARAARAA
Nuclide mwmrem/yr Eract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrém/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide

f e e mama mmmnan M s AARAAA AARARARAA AZ FEEamAELE smsamse  cuwan PR . e
R2-226 5.846E-01 0.2750 3.912E-05 0.0000 7.015E-01 0.3300 1.534%-01 0.0722 0.000E+00 0.C000 0.000E+00 0.0000 4.466E-03 0.0021

Ra-228 5.280E-01 0.2483 6.3%3E-04 0.0003 2.088E-02 0.0098 1.284E-01 0.0604 (0.000E+00 0.0000 O0.000E+CC 0.0000 3.5B3E-03 ¢.0019

ITITT3f f11F22TFF $P719F TITETTE8F FIFI8T FIFPTi7ff 11T 1777111 friftt ITTIFIEEF 112117 FIEEf711% {ET85% ITTPFTLf Iffiit
Total 1.113E+00 0.5233 7.385E-04 0.0003 7.224E-01 0.33%8 2,818E-01 0.1328 0.000E+00 0.0000 O0.000E+00 ©.0000 8.449E-03 0.0040
Total Dose Contributions TDOSE(i,p,t) for Individual Radiocnuclides (1) and Pathways (p)
As mrem/yr and Fraction of Total Dose At kL = 1.692E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathwayg*
Radio. BARARAAARRAARARA AARRAARRRAALARAZ AAARKAAASARAARRE ABAAARARAAAAAARR AARARAAAAAAZAAAR ASARAAARRARAAREL ERSAREEEFRSSsfxa
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Eract. mrem/yr Zfract. mrem/yr fract. mrem/yr fract,
Nuclide

Ra-226 0.000E+00 0.0000 ©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000BE+00 0.0000 1.444E+00 0.6792
Ra-228 0.000E+00 0.0000 Q.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000FE+00 0.0000 6.B20E-01 ¢,3208

TITITIT FITIITIIT TI7917 FIETIEL8F FIE32f (1791771 % fF8F% IPTTT1$ff f1E7%%F IFTTIF(f FPPFif
0.0000

B O O 0 0 A O e i A B S e
0.0

Total 0.000E+00 0.0000 0.000E+00 ¢.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+0C 0. 9 0.00CE+DD 0.0000 2.126E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributions TDOSE(i,p,t) for Indjividual Racdionuclides (i} and Pathways {p)
As mrem/yr and Fraction of Total Dose At t = 0,000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Raden Plant Meat Milk Soil
Radio- AAARRAAAAAAARARAA ARARBARRRAARRARR AARRAARARRAAAAAR AARARARAAZARAARA RAAAARAARBAARARRA AARRARARRAAARARAR ARARARARRAARARAR
Nuclide wmrem/yr fract. mren/yr fract. mrem/yxr fract. mrem/vr Eract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARARR ARARAARAR ARRAAA ARARRRAKE ARAARA AARARAARA iﬁﬂﬁﬁﬁl ARBARAAAR ARARAR AARARFAAR AAARAA ARRARARAR ARARAA ARAARARRR ARAARA
Ra-22¢6 5.971E-01 0.2909 3_.529E-05 0.0000 7.185E-01 0.3500 1.473E-01 0.0718 0.000E+00 0.0000 0.000E+00 0.0000 3.625E-03 0.0018
Ra-228 4.149E-01 0.2021 2.472E-04 0.0001 6.936E-03 0.0034 1.603E-01 0.0782 0.000E+00 0.0000 0.000E+H0 0.0000 4.039E-03 0.0020
ITIETIT TEIITFI5F fEITPE TITTERLEY TIfTf1 FETITTIRT TTTTTT TFIfifits ITIITT IL7IT7f31 fI£I3f II1fFfIfT IFEP6T FPEffffes IIEfif
Total 1.012E+00 0.4929 2.825E-04 0.0001 7.254E-Cl 0.3533 3.077E-01 0.14%9 0.000E+00 ¢.0000 C.000E+00 0.0000 7.664E-03 0.0037
Tctal Dose Contributions TDOSE(i,p,t.) for Individual Radionueclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+0Q years
Water Dependent Pathways

Radon Plant Meat All Pathways*
Radio- ARRARAAREARARAAA ARAAARAARRAARRAR AAMARARRARARARAR ARARAARRARARARAR
Nuclide mrem/yr fract. mrem/yr Eract. mrem/yr frackt. mrem/vr fract. mrem/yr fract. mrem/yr fraet.
AARARBE ARARRRAAR RARARE AARARAARA ARAARR AARARAAAA AAAZAE AARARAKAA ARRRRR ABARARARR REAKRA ARARRARAR AAAAAR

Ra-225 0.0008+00 0.0000 0.G00E+00 0.0000 ©.000E+CO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 .000E+00 0.0000 1.467E130 0.7144
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 G.000E+00 0.060C 0.009E+00 0.0000 0.Q0RE+00 G.000C 0.000E+00 0.5000 5.864E-01 0.2856
TITITEL TITITITIT I1798F IfSRfR1%% TETIFT fFR7f7977 TTTIRT $Ifif1fi: Tifiss CITIITTIfY TPTIFT ITTTIIfLE f1E7ef fETRITETT firffd
Total — 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.053E400 1.0000

*Sum of all water independent and dependent

pai:hways .
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Summary : Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributiens TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1,000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalaticn Radon Plant Meat
Radio- AAARAAARAARRAARAA ARAARAARAARRAAAR AAARAARAARAARARA ARAARAARARRARAAA AAARAARAARAAAARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr E£ract. wrem/yr Ffract. wrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-226 5.8%7E-01 0.2787 3.760BE-05 0.0000 7.084E-01 0.3348 1.511E-¢1 0.0724 O0.0C0E+C0 0.0000 0.CQ0E+00 0.0000 4.132E-03 0.0020
Ra-228 5.006E-01 0.2366 5.670E-04 0.0003 1.679E-02 ¢.0079 1.407E-01 0.0665 0.000E+CQ 0.00G0 0.0C0E+00 0.0000 4.065E-03 0.0019
fifffif ff1f13f%% FITiIF IITIIITIT IFLTEIT IIIIITICI ITIIIT ITTINTINY TITILT IIIETIITIT TIFifs fEfffifef fi1fff I3f1ffii17 ffffif
Total 1.090E+00 0.5152 6.046E-04 0.0003 7.252E-01 0.3427 2.918E-01 0.1379 0.000E+00 C.0Q000 {.000E+00 G.Q0CGQ B8-197E-03 £.0039
Total Doge Contributions TDOSE(i,p,t) for Indiwvidual Radionuclides (i) and Pathways (p)
Ag mrem/yr and Fraction of Total Dose At £ = 1_0C0E+0D0 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*

Radio- ARARRRARARARARAA AAARAARAARAARARA AAARAAAAARAAARAAA AAAARARAAAARAAAR RARARRARARAREAAZ AARAARRRARAAARAR AARARAARARARREAR
Nuclide mrem/yr fract. mrem/yyr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Eract.
Ra-226 0.000E+00 0.0000 G.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 GQ.C0CE+0D 0.000C 0.000E+00 0.0000 1.453E+00 0.6868
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+CO 0.0G00C 0.00bE+00 0.0000 0.000E+QQ 0.0080 O0,000E+00 0.0000 6.628E-01 0.3132
8 10 A 0 o e e e e e 0 0 A i A S 0 0 0 O 6 10 0 0 6 A A D v s O
Total 0.000E+00 0.0000 0.000E+00 0.0000 0(.000E+00 0.0000 0.0D0E+C0 0.0000 0.000ﬁ+00 0.0000 O0.0COE+DQ 0.0000 2.118E+00 1.000b
*gum of all water independent and dependent pathways.
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET .RAD

Total Dose Contributicns TDOSE{i,p.t) for Individual Radicnuclides (i) and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 2.00CE+00 vears

Water Independent Pathways (Inhalation excludes radon)

Ground Inhalation Plant Milk Soil
Radio- g sssssmgs .= shErEsEEEamcZmsss M MM E M is e ks me sy
Nuclide mrem/yr fract. mrem/yr frackt. mrem/yr fract. mrem/yr fract . mrem/yr fract. mrem/yr fract.

fom o m s mamwmm = wmn s P T T T T T T

Ra-226 5.824B-01 0.2742 3.977E-05 0.0000 6.985E-01 0.3289 1.544E-01 0.0727 0.000E+00 0.0000 0.CO0E+00 0.0000 4.611E-03 0.0022
Ra-228 5.340E-01 0.2514 7.406E-04 0.0003 2.216E-02 0.0104 1.233E-01 0.0580 0.0060E+00 0.0000 0.000E+00 0.0000 3.928E-03 0.0018
TITTI1T ITTFIFIET PEETIT ITITIIIEL ITLTIT IITETII8T ITTIEf IITIITIET TI118%T IILITITIT FTZT81 FITITIL87 FI883F IITRILT8% T1FIff
0.0

Total 1.116E+00 0.5256 7.804E-04 0.0064 7.207E-01 0.33%93 2.777B-01 0.1307 0.000E+00 000 0.000E+00 ©.0000 8.53BE-03 0£.0040

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 2Z.000E+00 years

Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio. AAAAAAAAARAARAAA ARARAAAAARAARAAE AAAAARAAAAAARARA ARAAAAAAAAAARAAR AAAAARRAARRAAAAR AAAAAAAAAAARAAAR  ARARARRAKELRRELL
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr Lract. mrem/yr fract.

ARARRAA ARAARARAR AARARA ARAARAARA AARRRA AAAAAARAR AAAAAR AARRRARAA ARARAR ARRARARAR ARRARA ARARARARA ARARAR AARARARAA AARAAA
Ra-226 0.000E+00 0.0000 0©.0COE+00 0.0000 O0.000E+00 ¢.00C0 O.0CCE+00 0.0000 0.000E+00 C.000C 0.000E+00 0.0000 1.440E+00 0.4770
¢ 0 0.000B+80 0.0000 6.841E-01 0.3221

0 A 0 e 0 o . S 00 o s i A
00 0.C000 0.000E+00 0.0000 2.124E+00 1.0000

Ra-228 0.000E+00 0.0000 ©¢.000E+00 0.0000 0.00DE+00 0.0000 0.000E+00 0.0000 0.C00E+0¢
TIfTTff: fITTETf3s TETREIT IITIFLETT IIIiis I IfIfif IIFISIIEL fIIiif

0 0 0 0 0 0 Y 20 0t G e A A O
Total  0.000E+00 ©.C000 0.000E+00 0.6000 G0E+00 0.0000 O0.000E+«00 §.0000 0,0

(=T

.0

*3um cf all water independent and dependent pathways.
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Page 13

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i} and Pathways (p)

Summaxy : Joliet City
File
Ground

Radio- AAARARRAAZARARRE
Nuclide wrem/yr fract.
ARARARRA RARRAARAA ARRRAA
Ra-22¢ §5.609E-01 (.2815
Ra-228 4.B22E-01 0.2420
fItziff fi17f1iis fififi
Total 1.043E+00 0.5235

Total Dose Contributions TDOSE(i,p,t) for Individual Radionmuclides (i) and

Radio-
Nuclide fract.
smasnss Smsa, wam s

Ra-22¢ O0.QDO0E+CO D.0000

myem/yr

Ra-228 0.000E+00 0.0000
TIT1137 TIII18%5% PREE%%
Total  0.000E+00 0.0000

*3um of all water independent and dependent

Ag mrem/yr and Fraction of Total Dose At t

= 5.000E+00 years

Water Independent Fathways (Inhalation excludes radon)

Inhalation

fract.

mrem/yr

4.554E-05 ©.0000
8.141E-C4 0.0004

8.596E-04 0.0004

Radon

g mamamas s s

mrem/yr fract.

s mme e snm s mme e
5.696E-01 0.3361

2.456FE-02 0.0123

§.941E-01 0,3484

Plant

P,

mrem/yr fract.

RAARARRRR RARAAR
1.627E-01
8.257E-02

IIIITIIIIT

2.453E-01 0.1231

As mrem/yr and Fraction of Total Dose At t

fract.

mrem/yr

ARRARARAR ARARAR
0.000E+00 0.0000
G.000E+G0 0.0000

0.0C0E+00 0.0000

Water Dependent Pathways

Radon
friamrsmEssmugns
mrem/yr fract.

M s v e wEmmmw

G.0Q00E+0C 0.0000C

0.00CE+00 0.0000

C.000E+0CG 0,0000

pathways.

Plant

AAARARAARRRAAARSR
mrem/yr fract.
AAAAAAAAR AAMAAR
0.000E+CG0 0.0000
0.000E+C0 0.0000

IIffTEI9T ITTTif
0.000E+00 ¢.0000

mrem/yr frack.
AAAAAAARA AARAAG
0.000B+00 8.8000
0.00CE+00 0.00C0
Tfff¥i7is f1fiss
0.0G0E+00 0.000¢

= 5.000E+00 years

Meat

s s
mrem/fyr fract.
s TN Rs oE e
0.000E+00 ¢.0000
0.000E+09 0.0000
ITITT7EIF $ETEET
0.000E+00 ¢.0000

Milk
Fiss e e ansrn
mrem/yr fract.
i m e N R mamaaw
0.000E+0C 0.0000
0.000E+GO 0.0000

Iiffiiis
0

117113
C.000E+00 0.5000

I
¢ 0.

Pathways (p)

Milk
ARRRARARRARAARRA
mrem/yr fract.
ARARRRRRA ARREAR
0.000E+0G 0.0000
0.000E+00 0.0000
Ififfiies 1ff
4

0.000E+00 O.

if
0

I
000

Soil
EErms s m e

mrem/yr fract.

........... s
5.855E-03 0.0030
3.116E-03 0.0016

9.011E-03 0.0045

All Pathways*

AR AR ARAR R ARES

mrem/yr fract.

53 s massea

1.399E+00
5.933E-01

0.7022
0.2978
Ifzift

1.892E+0C 1.0000
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Ra-226
Ra-228

Total

Radio-
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Ra-226
Ra-228

Total
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: H:\HOME\400001 HEALTH PHYSICS\JOLTET\RESRAD\JOLIET.RAD

Teotal Dose Contributions TDOSE(i,p,t) for Individual Radiocnuclides (i} and Pathways (p)

Ground

T "

mrem/yr fract.

il e
'5.268B-01 0.3131

2.921E-01 0.1736

8.189E~01 0.4867

As mrem/vr and Fraction of Total Dose At €

= 1.000E+01 years

Water Independent Pathways {Inhalation excludes radon)

Inhalation

mrem/yr fract.

.
5.2599E-05
5.323E-04 0.
ITITIIfE:
5

5.8S3E-04

Radon

e s e s e a
mrem/yr Ffract.
e rnnmrmus AAARAA
6.239E-01 0.3708

1.610E-02 0.0096

6.400E-01 0.3804

Plant
s s s wwn g
mrem/vr frackt.
REfrssris munuaw
1.718E-01 0.1021

4.208E-02 0.0250

2.138E-01 0.1271

Meat
H s s ke m o
wmrem/yr fract.
e mm o s s
0.000E+00 0.0000
0.000E+0G 0.0000

0.C00E+00 ©.0000

mrem/yr fract.
Mg srmEns mauwse
C.000E+00 0.0000
0.00CE+00 0.0000

G.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)

fract.
0.000E+00 ©.6000
0.000E+00 ©.0000

0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At &£

Fish
AAARDAAARAAAARRR
mrem/yr fract.
ARARRARAA AKARAR
0.000E+00 0.0000
0.000E+00 0.0000
Ifiifeifs fifiif
U.000E+C0 0.0000

Water Dependent Pathways

Radon

*5um of all water independent and dependent pathways.

Plant
BNt e e m o oo o

mrewm/yr fract.

R e e w e s
0.000E+00 0.0000
0.000E+00 0.0000
"""" 11its1
0.0

G.000E+00 0.0000

= 1.000E+0Q] years

Meat
SnEREmessEaEcumu

mrem/yr fract.

0.

0E+00 0.0000

00
0.00CE+DC D. 000D

Soil
TR E m e am e

mrem/yr fract.

o s oo
7.587E-03 0.0045
1.776E-03 0.0011

-2.363E-03 0.0056

A1l Pathways*
ARAARRNARARRARRR
mrem/yr fract.
AARARARAR ARAARA
1.330E+00 o.7905
3.526E-01 0.2095
iifiiiiii ffffit
1.683E+00 1.0000
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180 days

11/11/2009

Total Duse Conbributions TDOSE{i,p.t)
As wrem/yr and Fraction of Total Dose At £ = 2.000E+01 vears

Summary Joliet City
File

Ground
Radic- ARAARAAAARAAAAAS
Nuclide mrem/yr fract.

i e s
4.646E-01 0.3600
8.225E-02 0.0637

IFIITIIII
5.468E-01 0.4237

IITILIT

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides {i} and

Water

Radio- AARARAARARRAAARA
Nuclide wmrem/yr fract.
ARREAAR ARAZARARA ARARAR
Ra-226" 0.000E+00 0.0000
Ra-228 0.000E+00 {0.0000
TIETTTT fIITTTFIT ffTfft
Total 0.000E+Q0 0.0000
*Sum of

10:36 Page
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for Individual Radionuclides

i5

Water Independent Pathways (Inhalation excludes radon}

Inhalation

R R R M E S R E s m

mrem/yx fract.

s mmemo
6.158E-05
1.542E-04

i
2.158E-04 0.0

Radeon

SRR AR R R e
mrem/vr Fract.
s xsn m s
5.413E-01 0.4194

4.669E~03 ¢.0036

5.460E-01 0.4231

Plant
R B A m m e s s

mrem/yr fract.

.
L.766E-01 0.1368

1.084E-02

0.0084

1.874E-01 0.1452

Meat
Mg mrEas o

mrem/yr fract.
m o mm M= maemam
3.000E+00 0.0000
0.000E+00 0.0000

TIT151371 fT8fT1
0.000E+00 ¢.0000

As mrem/yr and Fraction of Total Dose At t = 2.0008+01 years

Fish

mrem/yr Ffract.
0.000E+00
0.000E+Q0 0.

i
¢.000E+00 §.0

all water independent and dependent

Water Dependent Pathways

Raden

Errsm s ssams s

mrem/yr fract.

SEEEEARKE REAEEE
0.000E+00 0,0000
0.00090

1 TIffit
-0O00E+00 0.0000

0.000E+00
Ift

pathways .

Plant
B E g ans s
mrem/yxr
R R ss mmasom
0.000E+00 0.0000
0.0C0E+00 ¢.0000

fract.

0.000E+D0 0.0000

Meat
AARARDRAARAARARA
mrem/yr fract.
AARARARAR RARARA
0.00CE+00 0.0000
0.000F+00 0.0000
IFIff1%51 fI7if%
0.00CE+00 G.0000

(i) and Pathways (p)

Milk
Mo m s m e e oo

rrem/yr fract.

0.000E+00G 0.0000
0.000E+00 0.0000

0.000E+00 0.0000

Pathways (p)

Milk
AAADAAAARAAARANR
mrem/yr fract.
ARABAAARA RARAAR
0.000E+00 0.0000
0.000E+00 0.0000
Iiiiiiiii Iifits
0.000E+00 0.0000

Soil

saaa
mrem/yr fract.
ARRRRARAR AAKARA
9.670E-03 0.0075
4.918E-04 0.0004
PITFIITIT fRTEif
1.016E-02 0.0079

All Pathwaysg*
AAARRARAAKARRRAR
mrem/yr fract.
T,
1.192E+00 0.9237
$.B41E-02 0.0762
IITII1377 ff1t7i
1.251E+00 1.0000




RESRAD, Version 6.4

Ra-228 0.000E+Q0 0.0000

IITFEIT ITffTIfff EfTif
Total 0 000

T« Limit =

CITIIfTiiY fffEaR
0 0o

0.000E+30 0.00800

-000E+00 0.0

180 days

131/11/2009 10:36

0.000E+0Q 0.0000

ITITITTes ffffsg
0.0C0E+D0 0.6600

*Sum of all water independent and dependent pathways.

0.000E+00 ©.0000
Iifir fifiiz
0

it
¢ E+00 0.0000

i
.00

Page 16

Summary Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\ JOLIET.RAD
Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and Pathways (p)
Ag mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
Radio- - ARARAARRAARAARAA IFARAAAARARAAAAAE ARAARARARREEARER REREERASHAESEEEE  HEfasasmrsmtos mor ot oo oo s
Nuclide mrem/vr fract. mrem/yr fract. mrem/yr fract. wmrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARRAR AARAAAARAR ARARAA AARRAARAA ARRARA AAAKAARAA AAARAR BARARARAR ARARAK RAARAARAR ARARAR
Ra-226 4.095E-Q1 0.3772 6.4418-05 0.0001 4.692E-01 0.4322 1.701E-01 0.1567 0Q.000E+00 0.0000 G.000E+00 0.0000
Ra-228 2.192E-02 0.0202 4.140E-05 0.0000 1.254E-03 0.0012 2.787E-03 0.0026 0.000E+00 0.0000 0.000E+Q0 0 0000
TFLLLES FEREETTIT 94328 EISLLT33T TR1f%F FEfTT117 TI6Ff1 TITTT1T1i¢ fPFiff TIITTEL5Y TITTEE 2PFTifiif fififs
Total 4.314E-01 0.3574 1.058E-04 0.0001 4.704E-01 0.4334 1.729E-01 §$.1593 Q.000E+Q0 0.0000 G.000E+0C 0.0000
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01l years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
Radio- AAARARRRRRAARARR AARAARRRAARAAARA ABAARARRARRAAAAR AEARRRRARAARARAR AAARAAARARAAARAZ ARRARARAAARARRAL
Nuclide mrem/yr £ract. mrem/yr Lract. mrem/yr fract. wmrem/yr frack. mrem/yr fract. mrem/yr fract.
ARARRAR AAAARAAAR ARARARR AAARAARAR AAAAAR AARAARRAAA AARAAR AAARRARAR AARRAR AARAAAKAR ARRRAA AAARRAAAR ARARAL
Ra-225 0.000E+00 0.0000¢ 0.000E+00 0.0000 0.000E+00 0.0000 O0.00CE+00 0.0000 0.000E:00 0.0000 0.000E+00 0.0000
C.000E+00 0.0000 0.000E+00 G.0000
I1111717F $T198F TRIEEETFT TRETIEE
0.0000 0.0D0E+00 0.0000

0.000E+00

fract.

mrem/yr

0.0098

All Pathways*

gan e
mrem/yxr fract.
ARRARARARR EARARA
1.059E+00 0.9759
2.613E-02 0.0241
TTTTEEEET Tiiti:
1.085E+00 1.0800
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Summary : Joliet City
File : H:\EOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose/Source Ratios Summed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(3,t) At Time in Years (mrem/yr) / {(pCi/q)
{1} {3} Fraction G.000FE+00 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2.000F+01 3.0G0E+01
o N N RN e M ey e st e oo I oo o oo A e T R T Sy ey M oar oo oaom BN o aomoaw B M B oo w e

Ra-226+D Ra-226+D 1.000E+00 1.573E+01 1.552E+01 1.531E+01 1.470E+01 1.373E+0Ll 1.197E+01 1.044BE+01
Ra-226+D Pb-210+D 1.000E+00 4.182E-02 1.117E-01 1.766E-01 3.495E-01 5.744E-01 &8.444E-01 9.533E-01
Ra-226+D ADSR (F) 1.577E+01 1.563E+01 1.548E+01 1.504E+01 1.430E+01 1.282E+01 1.13SE+01

Ra-228+D Ra-228+D 1.000E+00 4.BB7E+00 4.276E+00 3.741E+00 2.506E+00 1.285E+00 3.377E-01 8.872E-0z2
Ra-2284D Th-228+D 1.Q00E+06 © 9. 777E-01 2.352FE+00 3.100E+00 3.427E+00 2_.241E:00 6.4635-01 1.726E-01
5

Ra-228+D &DSR (3) -BE4E+00 6.62BE+00 6.841LE+00 5.933E+00 3.526E+00 9.841E-01 2.613E-01

TITETIT7IT DFIETTTI88T TT2E17077 FIEISTTfl fIffreiss

TITTI85 TIZTTFTET TET89398F TRTEL191T TRPITTIFE
ife & 180 days) daughters.

-

The DSR includes contributions from associated (half-

Single Radionuclide Soil Guidelines G(i,t) in pCi/fg

Basic Radiaticn Dose Limit = 2.500E+01 mrem/yr

Nuclide .

{i) t= C.000E+00 1.000E+00 2.000BE+00 5.000E+00 1.00CE+01 2.000E+01 3.000E+01
Ra-226 1.585E+00 1.600E+00 1.615E+00Q 1.662E+00 1.748E+00 1.950E+00 2.195E+00
Ra-228 4.263E+00 3.772E+00 3.655E+00 4.214E+0Q0 7.091E+00 2.540E+01 9.568E+01
Tifitii Iif5if3is IFTTIIiss ITiITiTes Ifififisi ITfifiifs Iffiffiii I1ifTiiit

Summed Dose/Source Ratios DSR{i,t} in fmrem/yr) / {pCi/qg) -
and Single Radicnuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radicnuclide soil guideline -
and at tmax = time of maximum total dose = 1.692 #fi 0.003 vyears
Nuclide Initial tmin DSR(1,tmin) G(i,tmin) DSR(i,tmax) G{i,tmax)
(i} {pCi/g) {years) (pCi/g)
BAAARRA ARARARAARA AAAARARRARAARARA AAAAARARA AARRARAAR
Ra-226 9.300E-02 0.000E+00 1.577E+01 1.585E+G0 1.553E+01 1.810E+00
Ra-228 1.000E-01 2.038 fi 0.004 6.B41E+00 3.654E+00 &.820E+00 3.6686E+00




RESRAD, Version 6.4 T« Limit = 180 days
Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

11/11/2009 10:36 Page 18

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF {i)

DOSE(j,t), mrem/yr

(3) (i) t= 0.000E+00 1.000E+0Q 2.000E+00 5.000E+00 1.000E+01 2.00C0E+01 3.000E+01
s e e mom s e m maw s o mammmma s mmy mmammamam s ok mma s mam s
Ra-226 Ra-226 1.000E+00 1.463E+00 1.443E+00 1.424E+00 1.367E+00

£b-210 Ra-226 1.000E+00Q 3.885E-03 1.039E-02 1.642E-02 3.250E-02

Ra-228 Ra-228 1.-000E+G0 4.887E-CLl 4.276E-01 3.741E-01 2.506E-01

Th-228 Ra-228 1.000E+00 9.777E-02 2.352E-01 3.100E-01 3.427E-01

TIfiify ITIIIIT ITIIITILE 00 1 0 0 e

THF{i} is the thread fraction of the parent nuclide.

Individual Nuclide Soil Concentration

1.277E+00

5.342E-02

1.285E-01

2.241E-01

Parent Nuclide and Branch Fraction Indicated

1.000E+01

PR u
8.233E-02

Z.241E-02

2.663E-02

3.774E-02

Nuclide Parent THF (i} . 8(j,t), pCi/g
(3} (i) " k= 0.00QFE+00 2.C00E+00 2.000E+00 S.000E+00
Ra-226 Ra-226 1.000E+00 9.300E-02 9.187E-02 5.076E-D2 8.750E-02
Phb-210 Ra-226 1.000E+0Q0 0.000E+00 2.817E-03 5.492E-03 1.272E-02
Ra-228 Ra-228 1.000E+00 1.000E-01 B8.761E-02 7.675E-02 5.161E-02
Th-228 Ra-228 1.000E+00 0.000E+00 2.836E-02 4 _458E-02 L.555E-02
ITFfffY IIfffif fIiifiiii o 0 1 0 0 1 e R

THF (i) is the thread fracticn of the parent nuclide.

RESCALC.EXE exeqution time = 174.55 seconds

1.114E+00 2.707E-01

7.853E-02 8.866E-02

3.377E-02 B.B72E-03

6.463E-02 1.726E-02

TTTTITiET Iffffffit

2.000E+01 3.000E+01

ARAARAARA AAARRAZAR
7.288E-02 6.451E-02

3.496E-02 4.116E-02

7.093E-03 1.8BB%E-03

1.106E-02 2.972E-03




Exhibit 3

| RESRAD Results- Onsite Well and
Vegetables

Part 8




RESRAD, Versicn 6.4 T« Limit = 180 da§s 11/11/2005 10:41 Page i

Summary : Joliet City
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Summary : Joliet City .
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose Conversion Factor {and Related) Parameter Summary

Dage Library: FGR 11

3 ? Current Base * Parameter

Menu 3 Parameter E b Values 3 Casex* 3 Name

A-1 * DCP's for external ground radiation, (mrem/vxr}/ (pCi/q) 2 2 3
A-1 3 Ac-228 (Spource: FGR 12) ' * 5.978BE+00 * 5.978E+00 * DCF1{ 1}
A-1 * At-218 (Source: FGR 12) * 5.847E-03 ? 5.847E-03 3 DC_E‘I( 2)
A-1 3* Bi-210 {Source: FGR 12} * 3.606E-03 * 3.608E-03 ° DCF1( 3)
A-1 * Bi-212 {Source: FGR 12) * 1.171E+00 3 1.171E+00 * DCFl{ 4)
A-1 * Bi-214 {Source: FGR 12) Y 9.808E+00 * 9.808E400 * DCFL{ 5)
A-1 * Pb-210  {Source: FGR 12) ? 2.447E-03 ? 2.447E-03 ? DCF1( &)
A-1 3 Pb-212 {Source: FGR 12) * 7.043E-01 ?* 7.043E-01 ? DCF1{ 7}
A-1 T Pb-214 {Source: FGR 12} 7 V ? 1.341E+00 * 1.341E+00 * DCPr{ 8)
A-1 ? Po-210 {Source: FGR 12) : ? 5.231E-05 * 5.231E-05 2 DCF1( 9}
A-1 3 Po-212 {Source: FGR 12) * Q.000E+00 "0.000EHOD * DCF1({ 10}
A-1 ? Po-214 (Spurce: FGR 12) * 5.138B-04 ° 5.138E-04 3 DCF1( 11}
A-1 * Po-216 (Source: FGR 12) * 1.042E-04 * 1.042E-04 ? DCFL{ 12}
A-1 * Po-21B {Source: FGR 12) * 5.642E-05 ? 5,543E-05 *? DCF1{ 13)
A-1 * Ra-224 (Source: FGR 12) * 5.11%B-02 * 5.119E-—02 * DCF1( 14}
A-L  * Ra-226 (Source: FGR 12) * 3.176E-02 » 3.176E-02 * DCF1( 15}
A-1 * Ra-228 (Seurce: FGR 12) * 0.000BE+00 3 0.000E+00 1 DCFL( 18)
A-1 * Rn-220 {Source: FGR 12)  2.298B-03 * 2.298E-03 3 DPCF1{ 17)
A-1 ?* Rn-Z222 {Sourge: FGR 12) * 2.354E-03 * 2,154E-(3 3 DCFi( 18}
A-1 3 Th-228 (Source: FGR 12) * 7.940BE-03 3 7.940E-03 3 DCF1( 19)
A-1 3 Tl-208 {Source: FGR 12) * 2.29BE+01 ? 2.298E+01 * DCF1({ 20)
A-1 ?* T1-210 (Source: no data) * 0.000E+00 *-2.000E+00 @ DCF1{ 21}

3 ) 3 3

B-1 ?* Dose conversion factors for.inhalation, mrem/pCi : 2 : )
B-1 * Pb-2104D * 2.320E-02 * 1.360E-02 * DCF2({ 1}
B-1 * Ra-226+D * 8.594E-03 * 2.580E-03 * DCF2{ 2}
B-1 ? Ra-228+D ® 5.078E-03 ! 2.770E-03 * DCF2( 3)
B-1 * Th-228+D ' 3.454E-01 3 3.420E-01 * DCF2( 4)

3 V z a 3

D-1  * Dose conversion factors for ingestion, mrem/pCi: 2 2 a
- s Pb-2104D ' 7.276E-03 * 5.370E-03 * DCF3( 1)
D-1 2 Ra-2264D * 1.321E-03 * 1.320E-03 * DCF3{ 2)
D-1 3 Ra-2284D * 1.442E-03 ° 1.440E-03 * DCFY( 3)
D-1 3 Th-228+D ' B.0B6E-04 * 3.960FE-04 * DCF3( 4)

3 3 k) a

D-34 * Food transfer factors: ? ’ 3
D-34 * Pb-210+D , plant/soil concentration ratio, dimensicnless * 1.000E-02 * 1.000E-02 ? RTF( 1,1)
D-34 3 Pb:210+D , beef/livestock-intake ratio, (pCi/ka) / (pCi/d) * 8.000E-04 * 8.000E-04 3 RTF({ 1,2)
D~34 * Pb-210+D , milk/livestock-intake ratio, {pCi/L}/(pCi/d) * 3.000E-04 * 3.000E-04 * RTF{ 1,3)

D-34 3 2 ? 2
D-34 * Ra-226+D , plant/s0il concentration ratic, dimensionless * 4.000E-02 * 4.000E-02 3 RTF( 2,1)
D-34 * Ra-226+D , beef/livestock-intake ratio, {pCi/kg) / tpCi/a} * 1.000E-03 * 1.000E-03 * RTF{ 2,2)
D-34 * Ra-226+D , milk/livestock-intake ratioc, (pCi/1) / (pCi/d) * 1.00CE-03 * 1.000E-03 * RTF{ 2,3)

D-34 » * : 3
D-34 * Ra-228+D , plant/soil concentration ratio, dimensionless * 4.000E-02 * 4.000E-02 * RTF( 3,1)
D-34 * Ra-228+D , beef/livestock-intake ratio, (pCi/kg}/ (pCi/d) * 1.000E-03 * 1.000E-03 3 RTF( 3.2}
D-34 * Ra-228+D , milk/livestock-intake ratie, (pCi/L}/{pCi/d) * 1.000E-03 * 1.000E-03 * RTF( 3,3}

3 3 B

D-34 »
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Summary : Joliet City
File - H:\HOME\‘LOOOOI HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose Conversion Factor {(and Related) Parameter Summary {continued)

Dose Library: FGR 11

3 * QCurrent * Base * Parameter

Menu * Parameter N Value# ° Case*

D-34 3 Th-228+D , plant/soil concentration ratio,rdimensionless * 1.000E-03 * 1.000E-03 ® RTF{ 4,1}
1.000E-04 * RTF{ 4,2)

D-34 ¢ Th-228+D , beef/livestock-intake ratio, (pCi/fkg)/ (pCi/d} * 1.000E-04

D-34 * Th-228+4D , milk/livestock-intake ratio, (pCi/L}/{pCi/d) * 5.000E-06 5.000E-06 * RTF( 4,3)

D-5 * Biocaccumulation factecrs, fresh water, L/kg:

D-5 * Pb-210+D , fish ! 3.000E+02 ° 3.000E+02 ? BIOFAC{ 1,1}
D-5 * Pb-2104D , crustacea and mollusks * 1.000E+02 * 1.000E+02 * BIOFAC{ 1,2}
D-5 3 3 3 3

D:5 ? Ra-2264D , fish ’ ? 5.000E+01 * 5.000E+0D1 * BIOQFAC{ 2,1)
D-5 * Ra-226+D , crustacea and mollusks  2.500E+02 * 2.500E+02 * BIOFAC! 2,2)
D-5 3 . 3 3 3

D-5 3 Ra-228+D , fish * 5.000E+01 * 5.900E+01 * BIGFAC({ 3,1)
D-5 * Ra-228+D , crustacea and mollusks ' 2.500E+02 * 2.500E+02 * BIOFAC( 3,2)
D_S E) 3 L) 3

D-5 * Th-228+D , figh * 1.000E+02 * 1.000E+02 * BIOFAC{ 4,1}
D-5  * Th-228+D ., crustacea and mollusks * 5.000E+02 * 5.000E+02 ® BICFAC( 4,2)
ﬁifﬁiii:‘[iiiiiii:’[iiiﬁiiiiﬁiiiifiiiﬁﬁiiiiiffiii]‘:iifﬁﬁﬁiiiﬁiififiiiiiiiﬁiii:’[iiiiifiifiiiiiiii:’[iiii

#For DCF1{>xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : Joliet City . :
File : H;\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JQLIET.RAD

Site-specific Parameter Summary

» 3 User 2 3 Used by RESRAD ? Parameter

Parameter 3 Input * Default * (If different from user input)

RO11 ¥ Area of contaminated zone {m**2} * 5.900E+05 * 1.0Q0CE+04 ? --- * AREA
R011 ? Thickness of contaminated zone (m) * 3.048E-01 2 2.0008+00 2 - T THICKD
R011 * Length parallel to aquifer flow (m) 7 4_.880E+02 2 1.000E+Q2 * --- ! LCZPAQ
R011 * Basic radiation dose limit {mrem/vyr) _ * 2.500E+01 * 3.000E+01 3 -— * BRDL
RO11 * Time since placement of material (yr) * 4.500E+401 * 0.000E+00 ? - L §
R012 * Times for calculations {(yr} * 1.000E+00 * 1,000E+0Q0 * | ——— 2 T{ 2)
R011 * Times for calculations {yr) * 2.000E+C0 ? 3.000B+00 1 ) --- 2T 32)
RO11 ?* Times for calculationsz (yr) 1 5.000E+00 ?* 1.0Q0CE+01 * ’ - s T( 4)
RO11 * Times for calculations (yr) @ 1.000E+01 * 3.000FE+01 * --- 3T 5)
R0O11 * Times for calculations [yr) ? 2.Q00E+01 * 1.000E+02 2 - P T{ &)
R0O11 * Times for calculations {yr) ) * 3.000E+01 3 3.000E+02 » . -——— T T{ 7
R0O11 * Times for calculations (yx) ? not used * 1L.000E+Q3 @ - T T( 8}
R011 * Times for calculations (yr) * not used * 0.000E+00 * -—- » T( 9)
R011 * Times for calculations (yr) - ? not used * 0.000E+00 ? - 2 T{10)
1 ) 3 a 3 3

R0i2z * Initial principal radionuclide {pCi/g): Ra-226 ° 1.860E-01 > 0.Q00E+00 ? -—— 1 81(2)
RO12 ? Initial principal radionuclide {pCi/g}: Ra-228 * 1.680E-01 7 0.000E+00 ° -—— g1 (3)
R012 * Concentration in groundwater (pCi/L) = Ea—226 ’ not used * 0.0Q0E+00 ? - 3 W1( 2}
R012 * Concentration in groundwater (pCi/L): Ra-228 2 not used * 0.000E+00 °* - *1{ 3)

RO13 * Cover depth (m) * 0.COO0E+00 * 0.000E+00 ? - * COVERO
RO13 * DensiEy of cover material (g/cm*+*3) * not used * 1.500BE+00 3 - -—- 3 DENSCV
RO13. * Cover depth erosion rate (m/yr) * not used * 1.000E-03 *. --= . P vev
ROL3 3 Densiéy of contaminated zone (g/cm**3) * 1.440BE+00 3 1.500E+00 * -——— 3 Dﬁ:mscz
R013 * Contaminated zone erosicn rate. (m/yr) * 1.000E-03 ? 1.DGOE*O'_‘; 2 - 3 VCE
ROL13 * Contaminated zome total porosity * 4,500E-01 * 4,000E-01 - + TpCZ
R013 * Contaminated zone field capacity ? 1.000E+00 7 2.000E-01 ? - * FCCZ
ROL3 ¢ Contaminated zone hydraulic conductivity (m/yr}) * 4.310E+01 * 1.000E+01 3 ’ - 3 HOCZ
R013 * Contaminated zone b parameter s 2.075E+00 * 5.300E+00 —— * BCY
R013 * Average annual wind speed {n/sec) * 4,.500E+00 * 2.000E+00 @ - : WIND
RO13 ? Humidity in air (g/m**3} * not used I 8.000E+00 * - * HUMID
RO13 * Evapotranspiration coefficient * 5.000E-01 * 5.000E-01 2 -—- 3 EVAPTR
RU13 * Precipitation (m/yr) ' * 8.763E-01 * 1.000E+00 @ - : PRECIP
R013 3 Irrigation {m/yr) 3 2.000E-01 3 2.000E-01 * - 3 RI
R013 * Irrigation mode * overhead 3 overhead @ - 3 IDITCH
ROL3 * Runoff coefficient * 4.000E-01 * 2.000E-01 3 - * RUNCFF
RO13 * Watershed area for nearby s.tream or pond {(m**2) 3 2_590E+DE 3 1.000E+06 2 - - I WAREAZ
ROL3 ¢ Accuracy for water/scil computations * 1.000E-G3 * 1.000E-03 @ - 3 EPS
2 a ‘ 3 3 3

R014 ? Density of saturated zone (g/cm**3) ? 1.500E+00 * 1.500E+00 ? - > DENSAQ
RO14 * saturated zone total porosity  4.000E-01 3 4,.000E-01 2 - 1 TPSZ
RO14 * sSaturated zone effective porosity * 3.200E-01 ?* 2.000E-01 : - 7 3 EPSZ
R014 * saturated zone field capacity * 2.000E-0L * 2.000E-01 * --- 3 FC8Z
ROl4 @ Saturated zone hydraulic conductivity (m/yr} * 5.550E+03 ° 1.000E+02 * -- 3 HCSZ
R014 * Saturated zone hydraulic gradient * 2.000E-02 * 2.000E-02 * -—- 3 HGWT
RO14 ? Saturated zone b parameter * 4.050E+00 * 5.300E+C0 3 - 3 BSZ
RO14 * Water table drop rate (m/yr) * 1.000E-03 * 1.000E-03 *? - 1 VHT
R0O14 * Well pump intake depth {m below water table) 2 3.000B+00 * 1.000E:+01 3 - * DWIBWT
RO14 * Model: Nondispersion (ND) or Mass-Balance (MB) WD * ND a a— : MODEL
R0O14 * Well pumping rate (m**3/yr) * 2.500E+02 * 2.500E+02 ? - T UW
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Menu

RO1S
RO15
ROLE
RO15
RO15
ROLS
ROL5
ROLS

ROL15
ROLS
ROL5
RO15
RO1S
RO1S
ROLS

RO1&
ROL6
RO1§
RO16
RO16
RO16
ROL6

RO16
RO1G
RO16
ROLl6
RO1lé
RO16
RO1s

ROL16
RO1&
RO16
ROLI6
ROi6
RO16
ROls

ROLG
ROl6
RO1sg
ROLl6
RO1ée
RO1E
ROle

RO17

3

T« Limit = 180 days

ir/11/2009

H:\HOME\ 400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Number of unsaturated zone strata

Unsat. zone 1,

Unsat. zone
Unsat. zone
Unsat . zone
Unsat. zone
Unsat. zone

Unsat. zone

Unsat . zone
Unsat. zone
Unsat. zone
Unsat. éone
Ungat. zone
Unsat. =z=cne

Unsat. zone

Distributicn coefficients for Ra-226

1

¢

'

Parameter

thickness {m}

soil density (g/cm*+*3)

total porosity

effective porosity

field capacity

sgil-specific b parameter

hydraulic conductivity f(m/vr)

thickness .[m)

soil density (g/cm**3)

total porosity

effective porosity

field capacity

soil-specific b parameter

hydraulic conductivity (m/yr)

Contaminated zone [cm**3/g)

" Unsaturated zone 1 {cm**3/g)

Unsaturated zone 2 (cm**3/g)

Saturated zone {cm**3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for Ra-228

Contaminated zone [cm**3/g)

Unsaturated zone 1 (em**3/qg)

Unsaturated zone 2 (cm**3/qg)

Saturated zone (cm**3/g)

Leach rate (/vr)

Sclubility constant

Distributicn cogfficients for daughter Pb-210

Contaminated zone {cm**3/g)

Unsaturated zone 1 (cm**3/g}

Unsaturated zone 2 (cm**3/q)

Saturated zone (cm*¥3/g)

Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Th-228

Contaminated zone {cm**3/g}

Unsaturated zone 1 {cm**3/g)

Unsaturated zone 2 {cm**3/g)

Saturated zone (ocm**3/g)
(/yT}
Solubility constant

Leach rate

Inhalation rate {(m**3/yx)

Site-Specific

3

w

-

2.000E+00
1.440E+00
4.500E-01
2.000E-01
2.000E-01
2.075E+00
4.310E+01

9.700E+00
1.500E+00
4.000E-01
3.200E-01
2.000E-01
4.050E+00
5.550E+03

7.000E+01
7.000E4+01
7.000E+0L
7.0008+01
0.000E+00
0.000E+DO

7.000E+01
7.000E+01

7.000E+01

7.000E+01
G.000E+00
0.000E+00

1.000E+02
1.000E+02
1.000E+02
1.000E+02
0.000E+00
C.000E+00

6.000E+04
6.000E+04
6.000E+04
6.000E+04
0.000E+GO
0.000E+00

8.400E+03

10:41

Page 5

Parameter Summary {continued}

Default

4.000E+00
1.500E+00
4 _.00CE-0L
2.0C0E~-01
2.000E-01
5.300E+00
1.000E+01

-000E+CO0
-500E+Q0
-000E-01
-00CE-01
.0CO0E-01
-3D0E+00
-000E+C1

[ S N =]

.0D0E+0L
-000E+Q1

. 000E+01
.CO0E+0C

7
7
7.000BE+01
7
4]
0.000E+00Q

7.000E+01
7.000E+01
7.000E+01
7.000E+01
0.000E+0Q0C
0.000E+0D

.0C0E+02
-000E+02

-000E+02
-GOCE+D0

1
1
1.000E+02
S
4
C.000E+00

.Q00E+04
-C00E+04
-000E+04
-000E+04
-GQ0E+00
.000E+00

L= T - B \ T - O I - Y

8.400E+03

Used by RESRAD

(If different from user input)

1.175E-02

net used

1.176E-62

net used

8.242E-03

not used

1.378E-05

not used

3

3

M

w

w

w

w

w

-

w

w

“

w

w

-

“

M

w

-

w

w

“

-

M

“

Parameter

Name

Ns

H{1)
DENSUZ (1}
TPUZ (1)
EPUZ (1)
FCUZ (1)
BUZ (1)
HCUZ (1)

E(2)
DENSUZ (2)
TEUZ (2}
EPUZ (2)
FCUZ (2]
BUZ (2)
HCUZ {2}

DCNUCC! 23
DCNUCU( 2,1)
DCNUCU{ 2,2}
DCNUCS( 2)
ALEACH( 2)
SOLUBK({ 2}

DCNUCC( 3)
DCNUCT{ 3,1)
DCNUCU( 3,2}
DCNUCS{ 3)
ALEACH({ 3)
SOLUBK{ 3}

DCRUCC( 1)
DCNUCU{ 1,1)
DENUCU( 1,2)
DCRUCS { 1)
ALEACH( 1)
SOLUBK{ 1)

DCNUCC{ 4)
DCNUCU{ 4,1)
DCNUCU( 4,2)
DCNUCS ( 4)
ALEACH{ 4}
SOLUBK { 4)

INHALR
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Site-Specific Parameter Summary {continued)

B . ) 3 User 2 3 Used by RESRAD !  Parameter

Menu ? Parameter 3 Input * Default @ (If different from user input) @ Name

RO17 * Mass loading for inhalatiocn (g/m**3) * 1.000E-04 * 1.000E-04 = - * MLINH
RO17 * Exposure duration * 7.000E+01 * 3.000E+01 ? --- * ED
R017 @ Shielding factor, inhalation * 4.000E-01 * 4.000E-01 ° ——— * BHF3
RO17 * shielding facteor, extermal gamma * 7.000E-01 * 7.0G0E-01 * --- 3 SHF1L
RO17 * Fraction of time spent indoors * 5.000E-01 * 5,000E-01 2 -—— * FIND
RO17 * Fraction of time spent outdoocrs {on site) ? 2.500E-0% * 2.500E-01 3 - : FOTD
R017 * Shape factor flag, external gamma *-1.000E+00 * 1.000E+00 * -1 shows nom-circular AREA. * FS
RG17 * Radii of shape factor array (used if FS = -1): a 3 2 3
ROL7 ° Outer annular radius (rﬁ), ring 1: * 5.467E+01 ? 5.000E+01 ° - * RAD SHAPE( 1}
RO17 *  OQuter anmular radius (m), ring 2: * 1.093E+02 * 7.071E+01 @ - * RAD_SHAPE({ 2)
RO17 Outer annular radius (m), ring 3: * 1.640E+02 * 0.000E+04 2 -—- ? RAD_SHAPE( 3}
RO17 3 Outer anmular radiuvs (m), ring 4: ? 2.187E+02 * Q.000E+Q0 * - * RAD SHAPE( 4)
ROL17 ? Outer anpular radius {m), ring 5: * 2.733E+02 ? 0.000E+0QQ ? - * RAD SHAFPE({ 5}
RO17 3 Cuter annular radius (m), ring &: * 3.280E+02 * 0.000E+00 ? -—— ? RAD SHAPE( §)
ROL7T 2 Outer annular radius (m}), ring 7: * 3.B27E+0Z * 0.000E+00 3 --- * RAD_SHAPE{ 7)
RQ17 ? Outer annular radius (m}), ring 8: T 4.373E+02 * 0.Q00E+CO * - * RAD_SHAPE{ 8}
RO17 ? Outer amnular radius {m), ring $: * 4.920E+02 * 0.000E+00 °* - ® RAD_ SHAPE({ §)
ROL7 Cuter annular radius (m), ring 10: ? 5.467E+02  0.00CE+00 ? - } RAD SHAPE(10)
RO17 2 Outer annular radius (m}, ring 11: * 6.013E+02 * D.000E+0Q 3 ’ -—- * RAD SHAPE(1l)
RQ17 2 Outer annular radius [m), ring 12: ’ ' 6.560E+02 ? 0.000E+00 ? --- * RAD SHAPE(12)
3 £ 3 3 ! -
ROL7 * Fractions of annular areas within AREA: 3 2 2 E
ROL7 3 Ring 1 : * 1.000E+00 * 1,000E+00 = -—- * FRACA( 1)
RO17 2 Ring 2 ¥ 1.000E+G0 * 2.732E-01 ? - * FRACA{ 2}
RO17 ¢ Ring 3 * 1.000E+00 7 0.000E+D0 2 - 3 FRACA( 3)
ROL7 *  Ring 4 ? 1.G00E+00 * 0.000%+00 ° - * FRACA( 4)
RD17 * Ring & * 8.200E-01 * 0.000E+00 = --- * FRACA{ 5)
R017 * Ring & 3 6.000E-01 3 0.000E+00 °® - 1 FRACA( &)
RO17 3 Ring 7 * 4.900E-01 * 0.0QQE+00 @ - * FRACA{ 7}
RO17 * Ring 8 ? 4,100E-01 * §,000E+00 @ - 3 FRACA( B8)
R017 * Ring 9 ? 3.500E-01 * 0.000E+00 ? - ? FRACA{ 9)
RO17 2 Ring 10 2 3.100E-01 * 0.00CE+00 = ~--= * FRACA(10)
RO17 *  Ring 11 ) * 2.800E-01 * 0.0Q00E+00 * -- 3 FRACA(11)
ROL7 ? Ring 12 * 7.300E-02 * 0.000E+00 * - ! FRACA(12)
3 ’ 3 3 3 3
R0ls * Fruits, vegetables and grain consumption (kg/yr) * 1.600E+02 3 1,600E+02 * -—- * DIET({1)
‘R018 ° Leafy vegetable consumption (kg/yr) - * 1.400E+01 ? 1.400E+D1 *? - 3 DIET(2)
RO18 * Milk consumption (L/yr) * not used * 9.200E+01 @ - 3 DIET (2)
RD1B * Meat and poultry consumption (kg/yr} * not used ? 6.300E+01 ? - * DIET{4)
ROLE8 = Fiszsh consumption (kg/vr} ? not used * 5.400E+00 3 --- : DIET(5)
R0ls * Cther seafood consumption (kg/yr) * not used * 9,000E-01 * -—- * DIET(&}
k018 * Soil ingestion rate (g/yr) 1 3.650E+01 * 3.650E+01 ? -—- 3 SOIL
R018 * Drinking water intake (L/yr) * 5.100E+02 * 5.1C0E+02 ? --- 3 DWI
ROL8 * Contamination fraction of drinking water > 1.000E+00 * 1.000E+0Q * --- ’ * FDW
RG18 ? Contamination fraction of household water 2 1.000E+Q0 * 1L.000E+00 * - 3 FHEW
ROL8 * Contamination fraction of livestock water 3 not used * 1,000E+00 * --- T FLW
R018 * Contamination fraction of irrigation water * 1.000E+00 * 1.000E+QQ *? . - ! FIRW
RO18 * Contamination fraction of aquatic focd * not used * 5.000E-01 3 -—- * FRY
RG18 * Contamination fraction of plant food -1 -1 T 0 .500E+00 ? FPLANT

RO18 * Contaminatiocn fractien of meat ! not used -1 3 - I FMEAT
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Site-Specific Parameter Summary (continued)

3 2 User 2 s Used by RESRAD ' Parameter
Mery 9 Parameter 2 Input * Default =* (If different from user input) 3 Name
R0O1L8 * Contamination fracticn of milk * not used -1 : - * FMILK

3 : 3 3 3 3
R0O19 * Livestock fodder intake for meat (kg/day) * not used ? 6.B800E+01 3 - 3 LFIS
RO19 * Livestock fodder intake for milk (kg/day) ! ot used * 5.500E+01 2 --- * LFI6
RO19 * Livestock water intake for meat (L/day) * not used * 5.000E+01 ? - 1 LWIS
R019 * Livestock water intake for milk {(L/day} * not used ? 1.6008+02 2 -—- I LWIG
RO1% * Livestock seil intake (kg/day) * not used * 5.000E-C1 2 -—- 3 L8I
RO1S ? Mass loading for foliar deposition {(g/m**3) 3 1.000E-04 * 1.000E-04 @ - 1 MLFD
RO19 ? Depth of soil mixing layer (m) * 1.500E-01 * 1.500E-01 ? - * DM
R019 ?* Depth of roots (m) * 9.000E-01 * 9.000E-01 * -—- ? DROCT
RO19 * Drinking water fraction from ground water > 1.000E+00 * 1.Q00E+00 2 - a FGWDWV
R012 * Housechold water fraction from ground water * 1.0008B+00 * 1.000BE+0Q0 3 - ? FGWHH
RO19 * Livestock water fraction from ground water ? not used ?* 1.00C0E+00 * ——- I FGWLW
R0O19 ?* Irrigation fraction from ground water * 1.000E+00 * 1.0C0E+00 ? --- 3 FGWIR

3 3 3 2 3
R19B * Wet weight crop yield for Nom-Leafy (kg/m¥+*2) 3 7.G00E-01 % 7.000E-01 ° --- 3 Yv(1}
R1$B * Wet weight crop yield for Leafy {kg/m**2) * 1.500E+00 * 1.500E+00 3 - ’ : ‘YV(Z}
R19B * Web weight crop yield for Fodder {kg/m**2) * not used > 1.1C0E+00 ? -  EV{3)
R1%B * Crowing Seascn for Non-Leafy (years) * 1.700E-01 * 1.700E-0Q1 ? - 3 TE(1)
R1SB * Growing Season for Leafy {years) * 2.500E-01 ® 2.500E-01 2 --- * TE(2)
R198 * Growing Beason for Fodder (years) * not used * §.000E-02 ? - 1 TE(3)
R19B * Translocation Factor for Non-Leafy ? 1.000E-01 * 1.00CE-01 * -—- 3TIV(1)
R19B * Translocatiom Factor for Leafy 3 1.000B+00 * 1.000E+00 * -— T TIV{2)
R19B * Translocation Factor for Fodder * not used * 1.000E+00 ° -— = TIV(3}
R15B * Dry Foliar Interception Fraction for Nen-Leafy * 2.500E-01 * 2.500E-01 °® - * RDRY {1}
R19B ? Dry Foliar Interception Fraction for Leafy 3 2.500E-01 * 2_5D0E-Q1 ° -—i 3 RDRY(2)
R19B 3 Dry Foliar Interception Fraction for Fodder * not used 2 2.500E-01 @ —--- ! RDRY (3)
RI19B * Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01 * 2.500R-01 °? --= * RWET (1)
R19B * Wet Foliar Interception Fraction for Leafy * 2.500E-01 * 2.500E-01 @ -— > RWET({2}
R198 * Wet Foliar Interception Fraction for Fodder 3 not used * 2.500E-Q1 ? ——— 1 RWET (3)
R1%B ? Weathering Removal Constant for Vegetatiecn 3 2.000E+01 * 2_000E+01 * - * WLAM

E) 3 F ] 2
cla s c-1z concentration in water (g/cm*x3) * not used * 2.000E-05 ? —-- * C12WTR
Cl4 * £-12 concentration in contaminated soil (g/g). * not used * 3.000E-02 ? -—- Q1207
€14 > Fraction of vegetation carbon from soil * not used * 2.000E-02 @ - 2 CSOIL
Cla * Fraction of vegetation carbon from air * not used 3 9.800E-01 3 - 2 CAIR
Cl4 * (-14 evasion layer thickness in soil (m) * not used * 3.0Q00E-D01 * --- T pMC
Cl4 3 C-14 evasion flux rate from soil (1/sec) * not used 3 7.000E-07 2 --- 2 EVSN
Ci4 3 C-12 evasion flux rate from soil {l/sec) * not used ? 1.000E-10 * -—- 3 REVEN
Cl4 »* Fraction of grain in beef cattle feed * not uged 3> 8.000E-01 - ? AVFG4
14 ¢ Fraction of grain in milk cow feed ? not used * 2.000E-01 3 -—-- 3 AVFGS

3 3 3 3 H
STOR * Storage times of contaminated foodstuffs (days): ? 3 2 3
STOR 3 Fruits, non—.leafy vegetables, and grain ? 1.400E+Q01l ?* 1.400E+01 ? -—- * STOR_T(1)
STOR @ Leafy vegetables * 1.000E+00 * 1.0Q0E+00 ? --- * STOR_T(2)
STOR * Milk ® 1.000E+00 > 1.Q000E+00 = . 3 STOR_T(3)
STOR ? Meat and poultry * 2.000E+0 3 2.000E+Q1 ¥ - * STOR_T{4)
STOR *  Fish * 7.000E+00 * 7.000E+00 3 --- * STOR T(5}
STOR 2 Crustacea and mollusks 3 7.000E+00 * 7.000E+00 ? -—— 3 STOR_T(6)
STOR 3 Well water . * 1.000B+00 * 1.000E+0D0 3 - * STOR T{7)
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Page 8

' Site-Specific Parameter Summary {(continued)

El

Parameter

Surface water

Livestock fodder

w

R021 ° Thickness of building foundation (m)

“

R0O21 * Bulk density of building foundation (g/cm**3)

RO21 ?

Total porosity of the cover material

Cw

ROz21 @
RO21 ?

Total porosity of the building foundation

Volumetric water content of the cover material

-

R021 * Volumetric water content of the foundation

R021 * Diffusion coefficient for radon gas (m/sec}:

w

ROZ1 * in cover material

RO21 ® in foundation material

rO21 @

e

in contaminated zone soil

R021 ° Radon vertical dimension of mixing (m)

ROZ21 *

Average building air exchange rate (i/hr) 3

{m} E

R021 ° Height of the building (room)

R021 ?* Building interior areaz factor
ROZ21 2
ROZ21 =

RO21 ?

Building depth below ground surface (m) ]

Emanating power of Ru-222 gas 2

Emanating power of Rn-220 gas 3

TITL ? Number of graphical time points
TITL ? Maximum number of integration points for dose

Maximum number of integration points for risk 3

TITL *

Summary of Pathway Seléctions

1 -- external gamma : active
2 -- imhalation (w/o radon): active
3 -=- plant ingestion 3 active
4 -- meat ingestion ? suppressed
5 -- milk ingestion 2 suppressed
6 -- aguatic foods 2 suppressed
7 --.drinking water 3 active
8 -- socil ingestion 3 active
9 -- radon a active
Find peak pathway doses - 3 active

1.000E+00D
4.500BE+01

1.016E-01
2.403E+Q0
not used
1.000E-01
nct used
3.000B-02

not used
3.000E-07

. 2.000E-06

2.000E+00
3.000E-01
2.500E+00
8.000E-02
-1.000B+00
2.500E-01
1.500E-01

2 User Selection

k)

3

3

k]

3

3

E)

1.C00E+00
4.500E+01

1.5%00E-01
2.400E+00
4.000E-01
1.00CE-01
5.0Q00E-02
3.000E-02

2.000E-06
3.000E-07
2.000E-06
2.000E+00
5.000E-01
2.500E+00
0.000E+00
-1.000E+00
2.8500E-01
1.500E-01

Used by RESEAD

{If different from user input) @

3

w

M

u

-

w

w

w

w

Parameter

Name

STOR_T(8)
STOR_T (%)

FLOCR1
DENSFL
TRPCV
TEFL
PH20CV
PH20FL

- DIFCV

DIFFL
DIFCZ
HMIX
REXG
HEM
FAI
DMFL

- EMANA (1}

EMANA (2)

NPTS
LYMAX
KYMAX
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Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
R m s s s g RN M R R N e frm sy ) = m ks
Area: 590000.00 square meters Ra-226 1.860E-01
Thickness: 0.30 meters Ra-228 1.680E-01
Cover Depth: 0.00 meters

Total Dose TDOSE(t), wnrem/yr
Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)

t (years}: 0.000E+00 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2.00CE+01 3,000E+01
TDOSE{t}: 3.91BE+00 4.020E+00 4.029E+00 3.795E+00 3.253E+00 2.550E+00 2.163E4+00
M{t}: 1.567E-01 1.608E-01 1.612E-01 1.518E-01 1.301E-01 1.020E-01 8.650E-02
Maximum TDOSE(L): 4.034E+00 wrem/yr at t = 1.623 f1 0.003 years
Total Dese Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p}

As mrem/yr and Fraction of Total Dose At t = 1.623E+00 years

Water Independent Pathways {Inhalation excludes radon)

Ground Inhalation Raden Plant Meat Milk Soil
Radic- AAAAARAAAAAAAAAL AAARRARARAAZARAR KERARARARAREZREE HEESSARRRANNREEA REams Re%ssdssriss o
Nuclide wmrem/yr £ract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

Nuclide

v s gt s s memmmmmmaa mmsmne B s M cowe scauam oo ARAAA ARAAAZ  hsrraoawms mezaoa
Ra-226 1.170E+Q0 0.2801 7.754E-05 0.0000 1.404E+00 0.3481 3.064E-0l 0.0755 0.000E+00 0.0000 0.000E+00 0.0000 8.B67E-02 0.0022

Ra-228 8.840E-01 0.21591 1.157E-03 0.0003 3.452E-02 0.0085 2.177E-01 0.0540 0.000E+0C 0.0000 0.000E+00 0.0000 6.709E-03 0.0017

ITITTTY TEIFTETE8L II1387 IITTT47EI IR7%3% ITITETIRT $TR777 HIfff8fif I§Pfff $Tf111fPf f17iff f
0.5092 1.238B-03 0.0003 1.4398+00 0.3567 5.241E-01 0.1299 0.000E+00 0.0000 0.

TITTETT ITTF8f TITTIFift f1ifff
00 000

Total 2.054E+00 0E+00 ¢.0 1.558E-02 0.0039

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)
Az mrem/yr and Fraction of Total Dose At t = 1.623E+00 years

Water Dependent Pathways

Water Fish Radon Plant ' Meat Milk All Pathways*
Radio- R R AR EREREEERES RN R E R E R A NSNS e E s s m e e o oo e e T, s s s g R m e mmE o e
Muclide wmrem/yr fract. nrem/yr Efract. mrem/ yr fract. mrem/yr Eract, mrem/yr fract. mrem/yr fract. mrem/yr fract.
Nuclide )
AAARAAL ARRAAAARA ARAAAR AAAAARLAA ARARAL ARARREARE RERLEE REESRSEHGS KEARis SESasfgff %imsoc  mosoconmes oeoonn fam A smEn mrseoe

R2-226 0.000B+G0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.D00E+00 0.0000 0.000E+Q0 0.0000 9.00CE+00 0.0000 2;890E+00 0.7164
0.

Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 CO0E+00 0.0000 0.C00E+00 0.0000 0.000E+00 0.0000 1.144E+00 0.2836

IITTLILT ITII1T IREPR2%1 TPEF3 $ETTTTRET SPT57 FTTEET1%1 fifes
-000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.034E#00 1.0000

TITIIIT IIIETIRIT ITIIIE ZITITET1T IZ7if7 ffffffifs 15711

I
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0

*Sum of all water independent and dependent pathways.




RESRAD, Version 6.4

Total Dose Contribublions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At £ = 0.000E+00 years

Summaxry Joliet City
File

Ground
Radio- AARARAAAAARAAAAAR
Nuclide wrem/vr £fract.
MEpEnn pamEmasEE Eusaas
Ra-226 1.194E+C0 0.3048

6.970E-01 0.1779

IITIIIT IITIIIXIIT TITIEIX

Total Dose Conbributions TDROSE(i,p,t) for Individual Radionuclides (i) and

Total 1.8391E+00 0.4827
Water
Radio- ARAAAAAARARARALA
Nuclide mrem/yr fraét.
hnmmmm mam s wmE swmm
Ra-226 O©.000E+00 0.0000
Ra-228 G.000F+00 D0.0G00

Total 0.000E+00 0.0000

T« Limit =

Inhalation

mrem/yr

7.059E-05 0.0000
4.153E-04 0.0001
TIfILIEIf - TI111%
4.8598-04 ©0.0001

Fish Radon Blant Meat
AN EREE A AL e REN A ERR G Ecs  yma G cscceecs e e S mmmmam s m e
mrem/yr fract. mrem/yvr fract. mrem/yr fract. mrem/yr fract.

Essmsmmaan masman
C.000E+00 ©.0000
C.00CE+00C 0.0000

0.000E+00 0.00060

180 days

fract.

11/11/2009

H:\HOMEY400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Water Independent Pathways

mrem/yxr fract.
ssmsmsEas mEsazsa
1.437E+00 0.36867
1.165E-02 0.0030

IITITIIXE ITI111
1.449E+00 0.3697

10:41

mrem/yr
gHEEEMcas wmEwsw
2.947E-01 0.0752
2.694E-01 ©.0687

5.640E-01 0.1439

Page 10

for Individual Radionuclides (i) and

{Inhalation exciudes radon)

Meat

Plant

BE g s s arcawgsn  mMsrssmsEEEEsEEs  srassssauw pas

fract.

0.000E+00

As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

Water Dependent Pathways

e
0.000E+G0 0.0000
0.000E+00 0.0000

0.00GE+C 0.0000

*Sum of all water independent and dependent pathways.

¢.00CE+00 0.0000
0.000E+00 G.0000
IIFIFTTiF fiffit
0.000E+00 0.0000

0.000E+00 Q.

mrem/yxr fract.
BARRRRRAR AAABRA
0.000BE+C0 0.0000
0.000E+00 0.0000
ITfITITEF fifi

0.00

C.CO0E+0Q 0.0000

0.000E+00 0.0000
Ifffifits fifif
0.00

Pathways (p)

Milk

ARRRAAARARAARASR

mrew/yr fract.

HEmmmama s —muwss
0.000E+00 0.0000
Q.000E+00 0.0000

0.000E+00 ©.0000

Pathways (p)

Milk
m M M A M e moee un o m s

mrem/yr fract.

o amaex memas
0.000E+00 0.0000
0.000E+00 0.0000

0.0CG0E+00 0.0000

B s e oo

Soil

mrem/yr frack.
ks nw s K Ees s
7.251E-03 0.0019
6.785E-03 0.0017

L.404E~02 0.003¢

All Pathways*
s nTssmsusssonn
mrem/yr fract,
Em ks ks
2.933E+00 0.7486
9.852E-01 ¢.2514

TEITFRITE fIffif
3.91BE+00 1.0000




KESRAD, Version 6.4

T« Limit =

180 days

11/11/200%

10:41 Page 11

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TDOSE({i,p,t} for Individval Radionuclideg (i) and Pathways (p}

As mrem/yr and Fraction of Total Dose At t

= 1.000E+00 years

Water Independent Pathways (Inhalation excludes radon)

Inhalation
wmEmamEm
mrem/yr fract.
swssrazas Ewsmuww
7.520E-Q5 0.0000
9.526E-04 0.0002

TITIIIIII IIIIIT
1.028E-03 0.0003

Radon
e smmm s mEsm s
mrem/yr Lract.
EEgEE i es mmzaas
1.417E+00 0.3524

2.820E-02 0.0070

1.445E+00 0.3594

Plant

s s s
mrem/yr fract.
e
3.022E-01 0.0752

2.364E-01 0.0588

5.386E~01 0.1340

Meat
B e m M =

mrem/yr fract.

emme s e mm s
0.000E+00 0.0000

0.00CE+CC 0.0000

0.000E+00 0.0000

Milk
e msamzmEmnsmao
mrem/yr fract.
m s s sw s
0.000E+00 0.0000

0.0G0E+00 0.0000

0.000E+00 ©.0000

Total Dose Contributions TDOSE(L,p.t) for Individual Radionuclides (i} and Pathways (p)

Summary Joliet City
File

Ground
Radio- ARRRARRARAARARRA
Nuclide wmrem/yr E£ract.
AAAAAAR ARARRRAAA AAARAR
Ra-226 1.178E+00 0.2934
Ra-228 8.411E-01 0.2092
TIfIIfY FITELIET fifiis
Total 72.020E+00 0.5026

Water

Radio- ARRARAAARRARARARA
Nuclide mrem/yr fract.
AARRRAR AARRARRAR ARERAR
Ra-226 0.000E+00 0.0000
Ra-228 - 0.000E+00 0.0000
TP133%: ITTT11fEi71 Iffiif
Total 0.000E+G0 0.0000
*Sum of all water

As mrem/yr and Fraction of Total Doze AL ¢

Fish
em kR m s mmE
mrem/yr fract.
hemaesama mmewan
0.000E+00 0.0000
0.000E+0D 0.00090

O.000E+00 0.0000

Water Dependent Pathways

Radon
B mr e s mom s

mrem/yr Lrack.

.
0.000E+00 0.0000

0.000E+0C- 0.0000

0.000E+00 ¢.0000

'independent and dependent pathways.

Plant

AARAARAARARAAL
mrem/yr fract.

P m s n mammm

'0.000E+G0 0.0000

0.00CE+00 §.0000

¢.000E+00 0.0000

= 1.000E+00 years

mrem/yr fract.

0.00CE+QQ
0.000E+00

0.000E+00

Milk
R RS s wm o

mrer/vyr fract.

0.0000
0.0000
f1fiif
7.0000

0.000E+00
0.000E+00

0.000E+00

Soil
b s m s s
mrem/yr Ffract.
irEEREs mrmmas
8.264E-03 0.0021
6.828E-03 0.0017

ITIIILEIT TTTFTL
1.509E-02 0.0038

All Pathways*
e sy m e

mrew/yr fract.
S Emmm e w o
Z.907E+00 0.7230
1.113E+00 ¢.2770

4.020B+00 1.0000




RESRAD, Version 6.

4

Total Doge Contributions TDOSE(i,p,t) for Individual Radicnuclides

T« Limit = 180 days

11/11/200%

10:41

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Page 12

As mrem/yr and Fraction of Total Dose At t = 2.000E+(0 years

Water Independent Pathways {Inhalation excludes radon)

Inhalation
o ks

mrem/yr fract.

M mmem oz wmwna
7.954E~05 0.0000
1.244E-03 0.0003

1.324R-03 ¢.0003

Radon

T

mrem/yr fract.
EREEEAEEE mEsauw
1.397E+00 0.3467

3.723E-02 0.00892

1.434E8+00 0.3560

Plant
sEwsimsmrmusnee
mrem/yr fract.
GrEsaEeEE muwsw
3.088E-01 0.0766
2.071E-0} 0.0514

Ififfiiss Tifiis
5.15%E-01 0.1280

Meat
mrem/yr fract.
ersEEEEss Euuss s
0.000E+00 0.0000
0.0COE+00 0.0000

C.000E+00 0.C000

(i) and Pathways (p)

fract.

wmrem/yr
AARAAAAAA ABAARA
0.C00E+00 0.0000

0.000E+0C 0.8000

0.000E+00 0.0000

Total Dose Contributions TDOSE{i,p,t) for Individual Radicnuclides (i} and Pathways (p)

Summary : Joliet City
File

Ground
Radio- ARRRRRRERAARRARR
Nuclide mrem/yr Ffract.
AARARRR ARRARAARA ARARAR
Ra-226 1.165E+00 0.2891
Ra-228 8.971E-01 0.2226
IFIITTT IIITTIifif fifiitf
Total 2.062E+00 0.5117

Water

Radio-
Nuclide mrem/yr fract.
AAARAAA AAAAARRAR AAAAAA
Ra-226 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000
ITIEFIT ITE33713T fiifit
Total 0.000E+00 ¢.0000

As mrem/yr and Fraction of Total Dose At L = 2.0005+00 years

Fish

e s s usamn s mmu e s

mrem/yr fract.

B
0.000E+00

ARAARR
0.0000
0.000E+00

¢.0000

0.000E+00 0.0000

Water Dependent Pathways

Radon
PO,
mrem/yr fract.
RRpEE s mmmso
0.000E+00 0.0000
0.000E+00 0.0000

IITIIifif 11ftst
0.0C0E+00 0.0000

*Sum of all water independent and dependent pathways.

Plant
mrem/yr fract.
BEmrEEsss smsnuw

00E+0C 0.0000
0o

=
¥
o o
=3

mrem/yr fract.
.
0.000E+00 0.0000
0.080E+00 ©.0000

0.000E+C0 0.0000

mrem/yr fract.
0.06CE+80 0.0000
0.000E+00 0.0000
TiTfEfies fiffif
0.000E+00 0.0000

mren/yr fract.
EEERESE% Eaamuw
9.222E-03 §.0023

&.598E-03 0.0016

1.582E-02 0.0039

All Pathways*
e o

mrem/yr fract.

fisazsron samesd
2.8B0E+00 0.7148
1.143E+00 0.2852
FITTE1TT £1ETEE
1.00

4.029E+00 0000
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Summary Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Tetal Dese Contributions TDOSE(i,p,t) for Individual Radionuecilides (i) and

As mrem/yr and Fraction of Total Dose At t = 5.000E+00 years
Water Independent Pathways (Inhalation excludes raden)
Ground Inhalation Radon Plant Meat

Radio- ARARRRARAARARAAA AAARAKARARARARAR ARAARARARKAAARAAA AKRAAARARARAARAAA AARARARRARARARAL
Nuclide mrem/yr fract. mrem/yr fract. - wrem/yr fract. mrem/yr fract. mren/yr Fract.
AAARRRR ARAAARRRR ARARAR AARAARAAR ARARAR AARAARRAA ARRARA AARARARAR ARRRRR ARRRRARAR AAAARA
Ra-226 1.122E+00 0.2956 9.1098E-05 0.0000 1.339E+00 0.3529 3.254E-01 0.0858 ©O.000E+00 0.0000
Ra-228 B8.101E-C1 0.2135 1.368E-03 0.0004 4.126E-02 0.0109 1.387E-01 0.0386 0.000E+00 0.0000
ITTE98T IIIITI9FT F£318% ITRTT19F ff1iff TITTEfffT FYF7iT LITTIfEET T35 FPT171i71 frifft
Total 1.93Z2E+00 0.5081 1.459E-03 0.0004 1.380E+00 0.3637 4.642E-01 0.1223 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i) and

Ag mrem/yr and Fraction of Total Dose AL t = 5.000E+00 vears
Water Dependent Pathways
Water Figh Radon Meat

Radio- AARARRAARRRARARAR AAARRARARARAAAAA ARBARARAKKRAARARR ARAARAARAKARARAR AARRREARERAARARA
Nuclide wrem/yr fract. mrem/yr fract. mrem/yr Eraect. mrem/yr fract. mrem/yr f£ract.
AARBARA AAAAARARA RARRAA ARRAARAAA AARRAA ARAARAAAA AAARAR ARAAARRARA RAAARA EAAARARAR ARARRE
Ra-226 0.000EfOO 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-228 0.000B+00 0.0000 O0.0Q0E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0G000 O0.000E+00 0.0000
ITT178% fIRSFF5£E $TTIIF FPTT2179F IT1T3f $FEFEFIET TTTE77 IILfiff5f FI7217 IITTFEEfT fYT7if
Total 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+0Q 0.0000

*Sum of all water independent and dependent pathways.

Pathways {p}

mrem/yr fract.
sk s s
0.000E+00 0.0000
0.000E+00 0.8000

0.000E+00 ©0.0000

Pathways [p}

Milk

mrem/yr fract.

A mmEEas now e
0.000E+0C¢ 0.0000
0.000E+00 0.0000

[ITfiiiss I1fiis
0.000E+00 0.08000

Seil

mrem/yr fract.
ARARARAAR ARRARA
1.17SE-02 0.0031
5.234E-03 0.0014
TTITIT37T fiifss
1.702E-902 0.0045

All Pathwaysg*
RARRRAAARARAASAR
mrem/yr Ffract.
S s e s mme
2.798E+00 0.7374
9.967E-01 0.2628
TILITT55% 171741
31.795E+00 1.0000




KHSRAL, Version 6.4 T« Limit = 180 days 11/11/2008 10:41 Page 14

Summa ry Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Total Dose Contributions TDOSE{i,p,t) for Individual Radionuclides (i} and Pathways (p)
Az mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Independent Pathways (Inhalaticn excludes radon)
Ground Inhalation Radon Plant Meat Milk
Radio- AAARAARARAAARAARA ARRRARERARARARARA ARBARRARAAARARAR AARAAAARARARRARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,
AARARAR AAARRARAR ARRARA ARAFAARAA ARAARA ﬂﬁﬁﬂﬂﬁﬁﬁﬁ BABARR RAARRRARA ARARAA AARAARARR ARRRRA  AAARARRAA ARAAAA
Ra-226 1.054E+00 0.3239 1.060E-04 0.0000 1.248E+00 0.3836 3.435E-01 0.1056 O0.000E+60 0.0000 0.000E+00 0.0000
Ra-228 4.907E-01 0.31509 B.942E-04 (.0003 2.7058-02 0.0082 7.069E-02 0.0217 0.000E+00 0.0000 0.000E+00 0.0000
IT1FI5% TITT855%% II13%% TIT0fffff PEP717 FIEfffiss TIIIff fTTIIivf% II8177 fIFIf7011 iffftff TITif13FT ffiifs
Total 1.544E+00 0.4748 1.000E-03 0.0003 1.275E+G00 0.3920 4,142E-01 0.12f3 U.000E+00 0.0000 O0.000E+00 0.0000
Total Dése Contributions TDOSE{i,p,t) for Individual Radionuclides (i) and Pathways (p)
Ag mrém/yr and Fraction of Total Dose At t = 1.000E+01 vears
Water Dependent Pathways
Water Fish Radon . Plant Meat Milk
Radio- ABRRBARRRAAARRAR AARARARAARAARAAA Aﬁﬁﬁiﬁﬁﬁﬁﬁiﬂﬁiﬁé ARARRRRZARRAAAAL ARRRARARAAAARZAR AAARAAARRRARAAAR
Muglide wrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARRAAR ARARARAAR ARAZAR ARAARAAAA AARAAR AAABAAARA AARRAA ARAARRARR ARAAAR ARRAARRRA AARARA AAARAARRA ARRRRR
Ra-226 0.000E+00 0.0000 0.000E+0DQ 0O 5000 C.000E+0C 0.0000 O0.000E+00Q 0.0000 0.000E+00 D.0000 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000 O.QQ0E+00 0.0000 O 0C0E+00 0.000C¢ . 0.000E+00 0.0000 0.000E+00 0G.0000 ©.Q00E+0O 0.0000
ITTI97F TITIEL8%7 $23111 FIfff7tf Tfifitf TITITETT 113977 fffTTI7if fiffie IIIfTE88T TITTET FEE£T1997 ITifte
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 C.0000

*Sum of all water independent and dependent pathways .

Soil
mrem/yr fract.
s sEmEs fecoaw
1.517E-02 0.0047
2.9B4E-03 0.0009

.1.816E-02 0.0056

All Pathways*

e s m v
mrem/yr fract,

ERRAEWES S moma
2.660E+00 0.8179
5.923E-01 0.1821

3.253E400 1.0060
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T« Limit = 180 days
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Total Dose Contributions TDOSE(i,p,t}! Ffor Individual Radionucliides (i) and Pathways (4=}

Total Deose Contributicns TDOSE(i,p,t} for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 2.000E+01 vears

Water Independent Pathways (Inhalation excludes radon)

Plant

AAAAASAARARAARAAR

mrem/yr fract.
ARAARARRA ARRRAR
3.531E-01 0.1385
1.822E-02 0.0071
Ifiifiiis
3.713E-01

As mrem/yr and Fraction of Total Doge At t

Water Dependent Pathways

Plant
e m e M mem

mrem/yr fract.

Surmmary Joliatb City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Ground Inhalation Raden
Radio- ABARRRAAARAAARAR ARAARARAARAARAAR AAARAARAARAARRAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARAAMR AARRARAAA AARARA ARRARARAA AARAAA ABARARRAA AARAAA
Ra-226 9.291E-01 0.3644 1.232E-04 0.0000 1.083E+00 O.4246
Ra-228 1.382E-01 0.0542 2.591E-04 0.0001 7.B844E-03 0.0031
TITTTIT ITT7988% FP777% IET183%37 I71713F fPfffTiff fifftff
Total 1.067E+00 0.4186 3.822E-04 0.0001 1.090E+00 0.4277
Water Fish Radon
Radio- ARAAARRAAAARARAR AAARARAAAAAAARAR AARAARRAARARAAAR
Nuclide wrem/yr fract. mrem/yr fract. mrem/yr fract.

mms e i mwm s sa mmexss
Ra-226 0.000E+00 0.0000

0.000E+00 0.0000C

Ra-228

Total 0.Q00E+00 §.0000

RARARAARA
0.000E+00
0.000E+00

P
0.0000

I
G.Q00E+00 O.

0.000E+0C 0.0000

0.00C0

Q.000E+0Q0

0.000E+0Q0 0.0000

*Sum of all water independent and dependent pathways.

AARARAARA AAAAAA
0.00GE+00 0.0000
0.000E+00 $.0000
fI13I117% f1f1f%
0.00CE+00 0.0000

Meat

ABARRARMARRRRRARA
mrem/yr fract.
AAARAARAE RAARAA
0.000E+0¢ 0,0000
0.00GE+00 0.0000
IITIFIi7F fi7ifs
0.000E+00 0.0000

2.000E+01 years

Meat

ARRRRARRARAARARR

mrem/yr fract.
AARARARER ARARAR
0.C00E+00 0.0000
0.000B+00 0.C000D
IFIT113i1T Fififi
0.0C0E+00 ¢.0000

- mrem/yr

Milk
g e m s s
mrem/yr fract,
RAARAAAAA AAAAAR
0.000E+00 0.0000

0.000E+00

.0000

fiiiss

0.000B+G0 0.0000

Pathways (p}

Milk
G EENErmmE—aee

fract.
0.0000
0.0000
I1ifis1
0.0000

Soil
E s m e s s

mrem/yr Ffract.

s e g
1.934E-02 0.0076

8.262E-04 0.0003

IIIIIX
2.017E-02 0.0079

All Pathways*

2.384E+00 §.9352
1.653E-01 0.0648
ITITI£11T fEffrd
2.550E+00 1.0000
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Summary Joliet City

File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TDOSE{i,p,t} for Individual Radionuclides (1) and Pathways {(p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
" Radio- AABAAARAAAAAARRE AARARAAARAARAAAR AARAAARARAAARKAA ARBRARRRARARAARA AARRAMAARRARARAL ARAAARARRARAARAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAARAAR ARAARRAAR RARRAA ARRARRAAR ARRAAR ARARARAAR ABRRAAA ARARARARA AARRAA BAARRBARA RARARAR AAARRAAAR RARKAR
Ra-226 B.189E-0l 0.3787 1.288E-04 0.0001 $.383E-01 0.4339 3.402E-01 0.1573 0.GO0E+00 0.0000 0.000E+00 0.0060
Ra-228 3.6B82E-02 0.0170 £.955E-05 0.0000 2.106E-03 0.0010 4,682E-03 0.0022 0.000E+00 ©.0000 O.000E+00 0.0000
ITIIIIT TIITI993% 33337 II7T733%% IFTI7T FIfTfffss ITPfrs fIffTIFfT PETEET FETITIfIE IITffT TITEfITiT ffifif
Total B.557E-01 0.3957 1.984FE-04 0.000L ©9_405E-0Q1 0.4349 3.449E-0)1 ¢.1595 0.G00E+00 0.0Q000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways (p)
As mrem/yr and Fraction of Total Dose AL L = 3.000F+0l years
Water Dependent Pathways'
Water Fish Radon Plant Meat Milk

Radio- ABAARAARRAARARAR AAAARAAAARAARAAR AAAARARARARAAAAR AAAAAAARARRASAAG BARAARRARARARARA ARAARARRRARARARA
Muclide mrem/yr Ffract. mrem/yr fract. mrem/yr fract. mrem/yr fract. wrem/yr fract, wrem/yr fract.

s .
0.000FE+00 0.0000

M - -
0.000E+0C 0.00G0

N, P W AAAAAR

e s s mame s
0.0008+00 0.0000

Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-228 0.000E+00 0.C000 0.000E+00 0.0000 ©.000E+0C 0.0000 0.0G0E+G0 0.0000 C.000E<00 0.000C 0.0C0E+00 ©.0000
TRER9TT IIS18998% PRTFEE fI819917 PPEEET TFIIEETEf IFTTEF  ILPFEIEEE TEETTT DfFETTRES fIT99F TEEIITEEF Frefif
Total — 0.0005+00 0.0006 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 ¢.0CC0 0.000E+00 90,0000

*Sum of all water independént and dependent pathways .

\

Soil
P N B I
mrem/yr
B n s wennas
2.1118-02 ©.0098
2.209E-04 (.0001

Iffift
2.133E-02 0.005%

fract.

All Pathways*
ARARARARARRAAARR
mrem/yr fract.
EEEANEEES wacms
2.119B+00 0.9797
4.390E-02 D.0203
ITTTf735F fiftit
2,163E+30 1.0000




Lo LmLr = LDV Jays 1171174008 10:41 Page 17

Summary : Joliet City
File i H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose/Source Ratios Surmed Over All Pathways

Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Thread DSR(5,t) At Time in Years (mrem/yr) / (pCi/g)
{i) (3) Fraction 0.000E+00 1.000E+00 2,000E+00 5.000E+00 1.000E+01 2.000E+01 3.000E+01
AAAARAAAAA ARAAAAAARL ARAAAAAAR ARAASARAZ RARAREAAS REAREEEEE RARLEAns ESmasmsns maiscoses ooonno.n

Ra-226+B Ra-225+D 1.000E+00 1.573E+01 1.552E+01 1.531E+01 1.470E+01 1.373E:+01 1.197E+01 1.0244E+01
Ra-226+D PL-210+D L.000E+00 4.182E-02 1.117E-01 1.766F-01 3.495E-01 5.744E-01 8.444E-01 9.533E-01
Ra-226+D &DSR () 1.577E+01 1.563E+01 1.548E+01 1.504E+01 1.430E+01 1.282B+01 1.139E+01

Ra-228+D Ra-228+D 1.000F+00 4.887E+00 4.276E400 3.741E+00 2.506E+00 1.285E+00 3.377E-01 6.872E-02
Ra-228+D Th-228+D 1.CO0E+00 9,777E-01 2.352E+00 3.100E+00 3.427E+00 2.241E+00 £.463E-01 1.726E-01
Ra-228+D ansrR{j} 5.864E+00 6.628E+00 6.841E+00 5.933E+00 3.526E+00 9.B41E-01 2.613E-01

TIPTITI31T FITTET989F RITITITHL TTF72118F fIF1TT1§F fEE115151 § IITTIIT TITIEILI2T TIIfTfTfE TTTiffcte

The DSR includes contributions from associated (half-life & 180 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 2.500E+01 mrem/yr

Nuclide

{1i) t= 0.000E+00 1.000E+00 2.000E+00 5.000E+00 1.000E+401 2.000E+01 3.000E+01
R, E s e s e mmme e o m oo R, R e
Ra-226 1.585E+00 1.600E+00 1.815E+00 1.662E+00 1.748E+00 1.95CE+00 2.195E+00
Ra-228 4.263E+00 3.772E+00 3.655E+00 4.214E+00 7.091E+00 2.540E+01 9.568E+01

1Iiifit ITTIT1iis IfITifzis PITfTTEiE fTifrfiii ITITTITT7T  TPE317F8f  FRIiffesf

Summed Dose/Source Ratios DSR(i,t} in {mren/yr) / (pCi/g)
and Zingle Radionuclide Soil Cuidelines Gli,t) in pci/g

at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximum total dose = 1.623 §1 0.003 years
Nuclide Initial tmin DSR{i,tmin} G{i,tmin) DSR(i,tmax) G{i,tmax)
(i} {pCi/g) {years) (pCi/g) ) (pci/g)
RARAAAR AAAARAAAAR AARARERARAREZANA HARASHEEH  Bsctsssss  Sfmeiscse  oooseno
Ra-226 1.860E-01 0.000E+00 1.577E+01 1.585E+00 1.554E+01 1.608E+00
Ra-228 1.680E-01 2.039 i1 0.004 6.841E+00 3.654E+00 6.810E+00 3.671E+00Q

fT98E5% PITTTITIF fIFFPTFTITTIA67 TPTLEfiss IITI11331 IIFTT9FFf frffiffif
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PRYSICS\JOLIET\RESRAD\JOLIET.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF (1) DQSE (j,t), mrem/yr

(3} (i) t= 0.000E+00 1.000E+00 2.000E+00C 5.000E+00 1.000E+01 2_000E+01 3.000E+01
R EEr - o R PR Rp gy T m oo om o o ommoan ne we e e se P T TRy S a— moar o m oW PTIPTIE R g,
Ra-226 Ra-226 1.000E+00 2.%25E+00 2.886E+00 2.847B+00 2.733E+00C 2.553E+00 2.227E+00 1.941E+00

Pb-210 Ra-226 1.000E+00 7.778E-03 2.077E-02 3.284B-02 6.501E-02 1.068E-01 1.571E-01 1.773E-01

Ra-228 Ra-228 1.000E+00 §.209E-01 7.183E-01 6.285E-01 4.210E-01 2.15%E-01 5.674E-02 1.491E-02
Th-228 Ra-228 1.000E+00 1.643E-01 3.952E-01 5.207E-01 5.757E-01 3.764E-01 1.086E-01 2.8%9E-02
TIETTTY IIIIfff ITfIf8377 ITEIIFLIT IITTITTET FETER195F FIEET9179 FTIRETEFPF PTIFTTHET FETT155E1

THF (i} is the thread fraction of the parent nuclide.

Individual Nuclide Scil Concentration

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent THF (i) si{j.c), pCi/g

(3} (1) t= G.000E+00 1.C00E+00 2.000E+00 5.000E+00 1.000E+01 2.000E+01 3.000E+01
KEEEERE NRAKHES smusemmos AR R RAA RARREARAR RO HiEREE EEESSHNRE HEsssansns XHrmnmuse sobeon..
Ra-226 Ra-226 1.,000E+0G 1.860E-01 1.837E-01 1.815E-01 1.750E-01 1.647E-01 1,458E-01 1.290E-01

Pb-210 Ra-226 1.000E+00 C.000E+Q0 5.635E-03 1.098E-02 2.543E-02 4.482E-02 6.993E-02 8.231E-02

Ra-228 Ra-228 1.000E+00 1.680E-01 1.472E-01 1.285E-01 8.670E-02 4.474E-02 1.192E-02 3.173E-03
Th-228 Ra-228 1.000E+00 0.000E+00 4.764E-02 7.489E-02 9.333E-02 6.341E-02 1.858E-02 4.593E-03
IITfffs TEFET1T TIRTE1%11 IPIITTILL TIITLILT FTITICEET ITITEF77T TEE5ERTET SILTF9TF Piififies

THF (i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time = 176.81 seconds
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dose. Conversion Factor (and Related) Parameter Summary

Dose Library: FGR 11

3 * (Current 2 Bage 3 Parameter

Menu ? Parameter 3 Value# 3 Case* 2 Name

A~1 3 DCF's for external ground radiation, (mrem/vr}/(pCi/g)

w

5.978E+00 * 5,97BE+00 * DCF1({ 1)

A-1 ? AC-228 (Source: FGR 12)
A-1 * AL-218 {Source: FGR 12} * 5.847E-03 3 5.847E-03 * DCP1( 2)
A-1  * Bi-210 {Source: FGR 12) * 3.606E-02 * 3.506E-03 * DCF1{ 3)
A-1 * Bi-212 (Source: FGR 12) 3 1.,171E+00 ® 1.171E+00 ? DCF1{ 4)
A-1 3 Bi-214 {Source: FGR 12} * 9.B0BE+00 * $.B808E+00 ? DCF1{ &5)
A-1 * Pb-210 {Source: FGR 12) 2 2.447E-03 ! 2.447E-03 * DCFl{ &)
A-1 ? Pb-212 {Source: FGR 12) 3 7.043E-01 ? 7.043E-01 ® DCF1{ 7)
A-1 * Pb-214 (Source: FGR 12} 3 1.341E+00 ® 1.341E+00 * DCF1{ 8)
A-1 3 Po-210 {Scurce: FGR 12) 3 5,231E-05 * 5.231E-05 * DCF1( 9)
A-1 * Po-212 {Source: FGR 12) . 3 0.000E+0G ? 0.000E+00 * DCFL({ 10)
A-1 * Po-214 {Source: FGR 12) 7 5.138E-04 * 5.138E-04 * DCF1{ 11)
A-1 * Po-216 {Source: FGR 12} s 1.042E-04 * 1.042E-04 > DCF1{ 12)
A-1 * Po-218 {Source: FGR 12) 3 5.642E-05 3 5.6428-05 ° DCF1{ 13)
A-1 ? Ra-224 (Source: FGR 12} ? 5.11%E-02 * 5.11%E-02 ?* DCF1{ 14)
A-1 * Ra-226 {Source: FGR 12} 3 3.176E-02 * 3.176E-02 * DCF1( 15)
A-1 ? Ra-228 (Source: FGR 12) ' 2 0.000E+00 * 0.0QCE+00 * DCF1{ 16)
A-1 *® Rn-220 (Source: FGR 12) : * 2.298E-03 ° 2.298E-03 * DCF1( 17)
A-1 * Rn-222 {Source: FGR 12) ' * 2.354E-03 3 2.354E-03 ° DCF1( 18)
A-1 3 Th-228 {Source: FGR 12} 2 7.940E-03 * 7.940E-03 * DCFl! 19)
A-1 * Tl-208 {Source: FGR 12} 2 2,288E+01 * 2.29B8E+01 3 DCF1{ 20)
A-1 * Ti-210 {Source: no data) : 0.000E+00 3-2.0D0E+00 * DCFL{ 21}
3 a 3 3
B-1 ! Dose conversion factors for inhalaticn, mrrem/pCi: B : *
-1 Pb-210+4D - % 2,3Z0E-02 Y 1.360%-02 3 DCF2( 1)
B-1 * Ra-226+4D ? 8.594E-03 * §.580E-03 * DCF2({ 2}°
-1 3 Ra-228+D ) 3 5.078E-03 * 4.770E-03 ’ DCF2{ 3)
B-1 ? Th-228+D 3 3.454E-01 ? 3.420E-01 * DCF2({ 4)
3 s 3

D-1 * Dose conversion factors for ingestiom, mrem/pCi:
Pb-210+4D P 7.276E-03 3 5,37Q0E-03 ?® DCF3{ 1)

1 e

- * Ra-226+D * 1.321E-03 ® 1,320E-03 * DCP3{ 2)

B-1 3 Ra-228+D * 1.442E-03 * 1.440E-03 * DCF3( 3}

D-1 * Th-228+D ’ * B.086E-04 * 3.960E-04 * DCF3{ 4)
a ) 3 2 E]

D-34 * Food transfer factors: : ? !

D-34 @ Pb-210+D , plant/soil concentration ratio, dimensionless * 1.000E-02 * 1.000E-02 ® RTF{ 1,1)

D-34 * Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/ {pCi/d) * 8.000E-04 ? B8.000E-04 ? RTF({ 1,2}

D-34 3 Pb-210+D , milk/livestock-intake ratio, (pCi/L}/{pCi/d) * 3.000E-04 * 3.000E-04 * RTF{ 1,3)

D-34 3 2 : 3

D-34 * Ra-226+D , plant/soil concentration ratio, dimensionless * 4.000E-02 ? 4.000E-02 ® RTF( 2,1)

D-34 3 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/{pCi/d) > 1.000E-03 * 1.Q00E-03 3 RTF{ 2,2)

D-34 @ Ra-226+D , milk/livestock-intake ratioc, (pCi/L)/{pCi/d} * 1.000E-03 ® 1,000B-03 ? RTF( 2,3}

D-34 : B 3

D-34 3 Ra-228+D , plant/soil concentration ratio, dimersicnless ? 4.000E-02 > £.Q00E-02 * RTF{ 3,1)

D-34 * Ra-228+D , beef/livestock-intake ratio, [pCi/fkg}/(pCi/d) * 1.000E-03 ® 1.000E-03 * RTF( 3,2)

D-34 3 Ra-228+D , wmilk/livestock-intake ratic, (pCi/L}/(pci/d) P 1.000E-03 2 1.000E-03 3 RTF( 3,3)

D-34 3
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Summary : Joliet City
File : H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Dese Conversion Factor (and Related) Parameter Summary (continued)

Dose Library: FGR 11

3 * Current 3 Base * Parameter

Menu ? Parameter 3 Valuedt * Casge* 3 Hame

D-34 * Th-228+D , plant/soil concentration ratic, dimensionless ? 1.000E-03 * 1.000E-03 = RTF{ 4,1)

D-34 * Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) * 1.000E-04 ? 1.000E-04 * RTF{ 4,2)
"D-34 3 Th-228+D °, milk/livestock-intake ratic, (pCi/L)/{pci/ad) * 5.000E-06 * 5.000E-06 ? RTF( 4,3)
3 a 3

D-5 3 Bicaccumulation factors, fresh water, L/kg:
D-5 * pb-210+D , fish 2 3.000E+02‘ * 3.000B+02 ?* BIQFAC{ 1,1}

D-5 3 Pb-210+D , crustacea and molluszks * 1.000E+02 * 1.000E+02 * BIOFAC{ 1,2}
D-5 @ 1 a 2 -

D-5  Ra-226+D , fish * 5.000E+01 * 5.000E+01 ? RBIOFAC( 2,1)
D-5 3 Ra-226+D , crustacea and mollusks 3 2.500E+02 * 2.500E+02 * BIQFAC{ 2,2}
D;S 3 2 a 3

D-5 * Ra-2284D , fish * 5.000E+01 * 5.000E+01 ®* BIQFAC({ 3,1)
D-5 * Ra-228+D , crustacea and mollusks 3 2.500E+02 * 2_.500E+02 * BIOFAC( 3,2}
D’S 3 a 3 3

D-5 ?* Th-228+D , fish * 1.Q00E+02 * 1.0C0E+02 ? BIOFAC{ 4,1)
D-5 * Th-228+D , crustacea and mollusks * 5.000E+02 * 5.000E+02 ® BIOFAC( 4,2)
SRR RS R RN S S SRR SRS SR SN AR ARG A IFA AR S S HE S A SA R SRS RS R RO E S A SRS SFDR I NN N OISR R SRS AN R RIS C RO R R S

#For DCF1(xxx) only, factors are for infinite depth & area. See ETFG table in Ground Pathway of Detailed Report .

*Bage Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : Joliet City
File + H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Site-Specific Parameter Summary

3 3 User 3 3 Used by RESRAD *  Parameter
Menu ? Parameter . 3 Input 3 Default 3 {If different from user input) ? Name
R011 * Area of contaminated zone [(m**2) ¥ 5.900E+05 * 1.000E+0Q4 2 - i AREA
RO11 °* Thickmness cf contaminated zone (m) 3 3.048E-01 ? 2.G00E+00 ? - * THICKO
RO11 * Length parallel to aguifer flow {(m) 3 4.880E+02 3 1.000E+02 ? -—- * LCZPRQ
RO11 3 Basic radiation dose 1imit; (mrem/yr) 3 2.500FE+01 ® 3.000E+01 ? - ?* BRDL
ROL1 * Time since placement of material (yr) * 4_500E+01 ? 0.000E+00 ? - 3 TL
R011 ?* Times for calculations {yr) T 1.000E+00 3 1.000E+00 ® - *7{ 2)
RO11 * Times for calculatioms (yr) 3 2.000E+00 2 3.000E+Q0 2 Lo- 2T 3)
R0O12 * Times for caleulations (yr) * 5.Q00E+QC ? 1,000E+01 = - 2 T( 4}
RO11 ? Times for calculaticns (yr) ® 1.000E+01 .* 3.0008+01 3 -—- 2 T{ 5}
ROi1l1 ? Times for calculaticns (yr) # 2.000E+01 * 1.000E+02 ? - ——— o2 T §)
R011 * Times for calculations (yr) 3 3.000E+01 * 3.000E+02 ? --- _ 3 T( 7
RO11l * Times for calculations lyr) ? not used * 1.000E+03 ? -—- : T 8}
RO11 * Times for calculations {yr) ? not used * 0.000E+00 ? ——— 1T o9)
R011 * Times for calculations (yr) * not used ? 0.Q00E+CQ * | -— 2 T{10)

3 _ ) 3 3 3
RO12 * TInitial principal radiomuclide {pCi/fg): Ra—22€ ? 3.410E-01 * 0.DODE+0D0 ? _— 3 51(2)
R012 * Initial principal radionuclide {pCi/g}: Ra-228 3 2.040E-01 * 0.000E+0D ? -— 3 81(3)
RO12 * Concentration in groundwater (pCi/L}: Ra-226 * not used * 0.000B+DQ 3 - » Wil 2)
RO12 ' Concentration in groundwakter (pCi/L}): Ra-228 * not used * 0.000E+0D °® _— 3 wi{ 3}

a 3 a 3 3
RG13 * Cover depth {m} * 0.000E+00 * 0O.000E+00 * -—— > COVERO
RO13 * Density of cover material (g/cm**3) 3 not usged * 1.500E+00 * --- 3 DENSCV
R013 * Cover depth erosion rate (m/yr) 5 not used ° 1.000E-03 3 - 1 Yoy
R013 * Density of -contaminated zone {g/omx*3) - * 1.440E+00 * 1.50CE+00 @ - * DENSCZ
RO13 * Contaminated zone erosion rate (m/yr) * 1.000E-03 * 1.000E-03 ? . - : UCy
RO13 * Contaminated zone total porosit_y * 4.500E-01 * 4.000E-Q1 *? -—— 1 TPCZ
RO13 * Contaminated zone field capacity 3 1.000E+00 * 2.000E-01 * - 3 POCZ
RO13 * Contaminated zone hydraulic conductivity (m/fyr) 3 4.316E+01 7 1.000E+01 * - : * HCOCZ
RO13 * Contaminated zone b parameter 4 9.075E+00 2 5.300E+00 * - 1 BCZ
k013 * Average annual wind speed (m/sec) > 4.500BE+00 * 2.000E+00 ° - 2 WIND
R0O13 2 Humidity in air (g/m**3) * not used ? B.OGOE+00 32 - T HUMID
R013 ¢ Evapotranspiration coefficient * 5.000E-01 ® 5.000E-01 ? - * EVAPTR
R013 * Precipitation (m/yr) # 8.763E-0% * 1.000E+00 * . - 3 PRECIP
RO13 * Irrigation (m/yr) * 2,.000E-01 * 2.000E-01 * - 2 RI
R0O13 * Irrigation mode * overhead * overhead 3 -—- 2 IDITCH
R013 * Runoff coefficient * 4.000E-01 * 2.000E-Q1 @ - 2 RUNOFF
RO13 ? Watershed area for nearby stream or pond (m#**2) 2 2. 590F+06 * 1.000E+06 2 - ? WAREA
RO13 * Accuracy for water/soil computations * 1.000E-03 * 1.000E-03 ? - l : EPS

2 3 1 3 H
RO1l4 * Density of saturated zone (g/cm*+3) * 1.500E+00 * 1.500E+00 ° - s DENSAQ
RO14 * Saturated zone total porosity s 4.000E-01 » 4.000E-01 ? - * TESZ
RO14 ?* Saturated zone effective porosity * 3.200E-01 * 2.000E-01 * — . 1 EPSZ
R014 * Saturated zone field capacity # 2.000E-01 2 2.000E-01 * —— 3 FCSz
R0O14 3 Saturated zone hydraulic conductivity (m/yr) 2 5.550E+03 * 1.000E+02 ° -—- 1 HOSZ
R014 * Saturated zone hydraulic gradient 3 2.000E-02 ? 2.000E-02 = [— . T HEWT
R0O14 * Saturated zone b parameter * 4.050E+00 * S5.300E+00 ® - :* REZ
RO14 3 Water table drop rate {(m/yr) 2 1.000E-03 * 1.000E-03 ? - 3 YT
R0l4 * Well pump intake depth (m below water table) * 3.000E+00 * 1.000E+01 *? - 3 DWIBWT
ROl4 * Model: Nondispersion (ND) or Mass-Balance (MB) ? ND * ND : - s MODEL
RO14 3 Well pumping rate {m**3/yr) 3 2.500E+02 * 2.500E+02 @ - 2 oUW
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3

* pefault

1

Used by RESRAD

(If different from user input)

Parameter

Name

NS

RO15 * Number of unsaturated zone strata 2 .
R0O1S5 * Unsat. zone 1, thickness {m) 2.000E+00 3 4.000E+00 —— 3 H(1)
RO15 3 Unsat. zone 1, soil density {g/cm*=*3) 1.440E+G0 ? 1.500E+00 —-- * DENSUZ (1)
RQ1S5 * Unsat. zone 1, total porosity, 4.500E-01 * 4.000E-01 - * TPUZ{1)
R015 * Unsat. zone 1, effective porosity 2.000E-01 2 2.000E-01 - * EPUZ (1)
ROL5 * Unsat. zone 1, field capacity 2.000E-01 3 2.000E-01 -—- ? FCUZ {1}
RO15 ? Unsat. zone 1, scil-specific b parameter 2.075E+00 ¥ 5_3100E+00 — - 3 BUZ (1}
RO15 * Ungab. zone 1, hydraulic cenductivity (m/yr) 4.2;!10E+01 * 1.0006E+01 -—- 3 HCUZ (1)

B 2 3
RG15 * Unsat. zone 2, thickness _(m) 9.700E+00 * 0,000E+00 -—- * H(2)
RO15 * Unsat. zone 2, soil density (g/cm**3) 1.500E+00 ? 1.500E+00 - : Dmsm(2}
R015 * Unsat. zone 2, total porosity 4.000E-01 * 4.000E-01 - * TPUZ({2) -
RO15 * Unsat. zone 2, elffective porosity 3.200E-01 * 2.000E-D1 - 3 EPUZ (2)
RC15 * Unsat. zone 2, field capacity 2.000E-01 3 2.000E-01 - P FCUZ{2)
RO15 ! Unsat. zone 2, soll-specific b parameter 4.050E+00 * 5.300E+00 - 3 BUZ(2)
RO1E * Unsat. zone 2, hydraulic conductivity {(m/yr) 5.550E+03 * 1.000E+01 --- ? HCUZ (2}

3 3 3
RO1é * Distribution coefficients for Ra-226 3 2 3 3
RO16 ? Contaminated zone {cm**3/g) 7T.000E+01 s 7.000E+01 - ? DCNUCC{ 2)
RO16 ? Unsaturated zone 1 {cm**3/g) 7.000E+01 2 7.000E+01 --- 3 DCNUCU( 2,1)
RO1le 3 Unsaturated zone 2 (cm**3/g) T.000E+01 * 7.000E+01 -—— * DONUCU( 2,2)
RO16 ? Saturdted zone (cm**3/g) 7.000E+Q1 * 7.000E+01 -—— 2 DCNUCS( 2)
R016 *  Leach rate (/yr) 0.000E+00 3 0.000E+00 1.176E-02 * ALEACH{ 2)
ROlg6 * Sclubility constant Q.CO00E+00 * 0.000E+00 not used * SOLUBK({ 2}

2 . 3 3
R016 * Distribution coefficients for Ra-228 3 2
ROl6 * Contaminatéd zone (cm*+*3/g) 7.00CE+01 * 7.006E+01 —— * DCNUCC{ 3)
RO16 *  Unsaturated zone 1 {(em**3/g) 7.000E+01 * 7.000E+01 - * DONUCH{ 3,1)
RO1G * Unsaturatéd zone 2 (cm**3/g) 7.000E+01 a 7.000E+01 - * DCNUCU{ 3,2)
R01lg » Saturated zone (cm**3/g) 7.000E+Q1 * 7,000E+Q1l - * DCNUCS( 3)
RO16 3 Leach rate (/yr) 0.000E+00 * 0.000E+00 1.176E-02 » ALEACH{ 3)
ROLE ® Solubility constant 0.000E+00 * D.Q00E+Q0 not used ? SOLUBK({ 3}

B 3 s
RO1€ * Distribution coefficients for daughter Pb-210 3 3
RO1ls * Contaminated zone {cm**3/qg} 1.000E+02 * 1.000E+02 - 3 DCNUCC! 1)
RQlG 3 -Unsaturated zone 1 {cm**3/g) 1.000B+02 * 1.000E+02 - 3 DCNUGCU( 1,1)
ROl6 * Unsaturated zone 2 {cm**3/g} 1.C00E+02 3 1.000E+02 --- 3 DCNUCU( 1,2)
RO16 = Saturated zone (cm**3/g) 1.000B+02 * 1,000E+02 - * DCNUCS( 1)
ROle = Leach rate (/yr} 0.000E+0G0C ? 0.000E+00 8.242E-03 * ALEACH{ 1)
RO1E ? Solubility constant. 0.000E+00 * 0.000E+00 not used 2 SOLUBK({ 1}

3 3 3
RO16 * Distribution coefficients for daughter Th-228 a a
RO1lG * Contaminated zone {cm**3/g) 6. 000E+04 * 6.000E+04 - 2 DONUCC( 4)
RQOle Unsaturated zone 1 (cm**3/g) 6.000E+04 * 6.000E+04 - * DCNUCU{ 2,1)
RO1g ? Unsaturated zone 2 (cm**3/g) 6.000E+04 * 6.000E+04 - 4 DMCU( 4,2)
RO16 3 Saturated zone (cm**3/g) 6§.000E+04 * &.000E+D4 —— * DCNUCS( 4)
RO16 *  Leach rate {/yr) 0.000E+0C 3 0.000E+00 1.378E-05 * ALEACH{ 4)
ROLi6 3 Solubility constant 0.000E+00 3 0.00O0E+D0 not used * SOLUBK({ 4)

3 3 a
R017 ? Inhalation rate (m**3/yr) 8.400E+03 2 8.400E+03 —— s INHALR
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Site-Specific Parameter Summary (continued)

3 3 User 3 2 Used by RESRAD * Parameter

Menu 3 Parametexr 3 Input * Default * (If different from user input) 3 Name

ROI7 * Mass lcading for inbalation (g/m*=*3} * 1.000E-04 * 1.000E-04 ? -—= ? MLINH
ROL7 * Exposure duration * 7.0Q0E+01 * 3.000E+01 @ -—- ? ED
k017 * Shielding factor, inhalation * 4.000E-C1 ? 4.000E-C1 3 - * SHF3
RO17 ? 'Shielding factor, external gamma # 7.000E-01 * 7.0Q00E-01 ? -—- * SHF1
RQ17 * Fraction of time spent indoors * 5.000E-01 * 5.0C0CE-01 * - ? FIND
R0O17 * Fraction of time spent ocutdoors (on gite) 2 2.500E~01 * 2.500E-01 2 --- -3 FOTD
R017 * Shape factor flag, external gamma 3-1.000E+00 * 1.000E+00 * -1 shows non-circular AREA. : FS
RO17 * Radii of shape factor array (used if FS = -1): 2 3 : ’
ROL17 ? Outer amnular radius (m}, ring 1: - * 5.467E+01 * 5.000E+G1 ? e 2 RP;D_SHAPE( 1)
RO17 2 Outer annular radivs (m), ring 2: .3 1.083E+02 * 7.071E+01 : -—- 3 RAD_SHAPE({ 2)
RQ17 * Outer annular radius (m), ring 3: * 1.640E+02 7 D.QOCE+Q0 * --- * RAD SHAPE( 3)
RO17 3 Outer annular radius {m), ring 4: 1 2.187E+02 * $.QO0CE+0Q * --- * RAD SHAPE( 4)
RO17 ? Cuter annular radius (m), ring 5:  2.733E402 * Q.Q00E+QQ 2 --- * RAD_SHAPE( 5)
RO17 2 OQuter annular radius (m}, ring 6: * 3.280E+02 * 0.000E+00 ? ——— * RAD_SHAPE( &)
RO17 3 Outer annular radiusg {m}, ring 7: * 3.BR27E+02 * 0.000E+00 *? --- ? RAD SHAPE({ 7}
RO17 2 Outer annular radius (m), ring B8: 3 4.373E+02 * 0.000E+00 * - 3 RADHSH};APE( 8}
RO17 Quter amnular radius (m), zring 9: 3 4.920E+G2 * 0.000EB+00 3 - * RAD SHAPE({ 9)
RO17 * Quter annular radius (m), ring 10: ? 5.467E+02 * 0.CCCE+00 * - * RAD_SHAPE(10)
RO17 3 Cuter gnnular radius (m), ring 1l: ~? 6.013E+02 2 0.000E+00 * --- ) * RAD SHAPE(11)
RQ17 2 Cuter annular radius (m}, ring 12: * B.560E+02 * 0.000E+00 ? - 3 RAD_SHAPE (12)
3 1 2 3 3
RO17 * Fractions of ennular areas within AREA: B * 3 X
ROL7 ° Ring 1 ’ * 1.C00E+00 * 1.000E+00 ? ' - ? FRACA{ 1)
RO17 ? Ring 2 * 1.000B+00 * 2.732E-01 ° - * FRACR({ 2)
ROL17 2 Ring 3 * 1.000E+00 * 0.QQ0E+00 * --- . * FRACA( 3)
RG17 * Ring 4 * 1.000E+00 * 0.000E+00 2 [ 1 FRACA{ 4)
RQ17 * Ring 5 ? B.200E-01 * 0.000E+00 ? -—- > FRACA{ 5)
RO17 3 Ring & 2 6.000E-01 * D.000E+0Q 2 ——- * FRACA( 6)
RO17 @ Ring 7 i 4.900E-01 ? 0.000E+0G0 * --— * FRACA( 7)
RO17 @ Ring 8 * 4,100E-0X * 0.000BE+00 ? --- ¥ FRACA( 8)
RO17 » Ring 9 3 3.500E-01 * 0.0Q00E+00 ° - * FRACA({ 9)
RQ17 3 Ring 10 * 3.100E-01 * C.000E+00 @ --- 3 FRACA{10)
RO17 * Ring 11 ? 2.BOOE-01 * 0.000E+0Q ? -—= * FRACA(11)
RO17 * Ring 12 3 7.900E-02 1 0.000E+0C - * FRACA(12)
3 | 3 3 3
RO18 * Fruits, vegetables and grain consumption {kg/yr) * 1.600E+02 ® 1_.600E+02 ? --- * DIET(1)
RO18 * Leafy vegetable consumption (kg/yr) * 1.400E+01 ? 1.400E+01 * —-- 1 DIET (2}
R0O18 3 Milk consumption (L/yx) . ? not used 3 9.200E+01 * --= * DIET (3)
R0O18 * Meat and poultry consumption tkg/yr) ! not used * 6.300E+01 ? -—- * DIET{4)
RO18 * Fish consumption (kg/yr) 3 not used ' 5.400E+00 ? - 1 DIET{S}
RO18 3 Other seafood consumption {kg/yr) * not used * 9.000E-01 2 - 3 DIET(8)
RO18 * Soil ingestion rate {(g/vr) 1 3.650E+01 * 3_.65QE+01 ? - 2 80IL
ROL8 * Drinking water intake (L/yr) 2 5.100E+02 * 5.100E+02 ? -—— 3 DWI
R018 * Contaminaticon fraction of drinking water * 1.000E+00 * 1.000E+00 = -—- > FhwW
R018 * Contamination fraction of household water * 1.000E+00 * 1.000E+00 ? .- 1 FHHW
RO18 * Contamination fraction of livestock water * not used 3 1.000E+00Q ? ) —-= 3 PLW
R0O18 * Contamination fraction of irrigation water * 1.000E+Q0 3 1.000E+00 2 -—= i FIRW
RO18 * Contamination fraction of aguatiec food . * not used * 5.000E-01 ? - : FRO
R0O18 * Contamination fraction of plant food -1 -1 s 0.500E+00 * FPLANT
RO18 * Contaminaticn fraction of meat * not used 2-1 N - 3 FMEAT
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Site-Specific Parameter Summary (continued)

3 3 User 3 2 Used by RESRAD 3 Parameter

Menu 2 Parameter 3 Input * Default ?* (If different from user input) ?

R0O18 * Contamipation fraction of milk * not used 3-1 2 --- 3

2 2 a 3 k]
ROL9 * Livestock feodder intake for meat (kg/day) * not used ¥ 6.800E+01 * - ! LFIS
RO19 * Livestock fodder intake for milk (kg/day) * not used * 5.500E+01 3 - 3 LFIG
.R019 * Livestock water intake for meat (L/day) * oot used ? 5.000E+01 @ - s LWIS
R019 * Livestock water intake for milk (L/day) ? naot used 3 1.600E+02 3 -—- T LWIG
RO19 * Livestock soil intake (kg/day) .3 not used 3 5.000E-01 ? . - » LSI
R019 ? Mass loading for foliar deposition (g/m*+3) 3 1.000E-04 * 1.000E-04 ° - T MLED
RO19 * Depth of soil mixing layer (m) ®» 1.500E-01 2 1.500E~01 ? -—- : DM
ROL19 ? Depth of roots (m) 2 9.000B-01 * 9.000E-0Q1 *? - * DROOCT
R01% * Drinking water fraction from ground water 3 1.000E+QC * 1.000E+QC * --- * FGWDW
RO19 * Household water fraction from ground water * 1.000E+00 ? .1.00DE+00 ? ——- * FGWHH
R0O1S ? Livestock water fraction from ground water * not used * 1.000E+00 ? - * FGWLW
RO19 * Irrigation fraction from ground water . 3 1.000E+00 * 1.000E+00 2 - » FGWIR

3 a a 3 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) 2 7.000E-01 * 7.000BE-01 ° - 2 YV (1)
R198 ?* Wet weight crop yield for Leafy (kg/m**zr) * 1.500E+00 * 1.500E+0Q * -—- P YV{2)
R19B * Wet weight crop vield for Fodder (kg /mx*2) * not used ! 1.100E+0Q0 2 ——— 3 YV(3)
R198 * Growing Season for Non-Leafy (years) * 1.700E-01 * 1.700E-01 ? -—— : TE(L1)
R19B * Growing Season for Leafy (years} ? 2.500E-01 * 2.500E-01 ? - : TE{2}
R19B ? Growing Season for Fodder (years) .- * not used ?* 8.000E-02 3 - * TE(3)
R13B ?* Translocation Factor for Non-Leafy * 1.000E-01 * 1.000E-01 3 --- T TIV(1)
R19B * Translccation Factor for Leaty * 1.000E+00 * 1.000E+00 ° --- 3OTIV(Z2)
R1%B * Translocation Factor for Podder 3 not used * 1.000E+00C @ - * TIV(3)
R198B * Dry Feliar Tntercepticn Fraction for Nén—Leafy * 2.500B-01 * 2.500E-Q1 * - » RDRY {1}
R19B * Dry Foliar Interception Fraction for Leafy " 7 2.5008-01 * 2.500E-01 ? - * RDRY (2}
R19B * Dry Foliar Interception Fraction for Fodder * not usged ? 2.560E-01 ? - 3 RDRY {3)
R19B * Wet Foliar Interception Fraction for Non-Leafy * 2.500E-01 * 2.500E-01 °? - * RWET (1)
R19E 7 Wet Foliar Interception Fraction for Leafy S 2.500E-01 ® 2.500E-01 ? - 3 RWET ({2)
R19B * Wet Foliar Intercepticn Fraction for Fodder * not used 2 2.500E-01 * - s RWET [3)
R15B ? Weathering Removal Constant for Vegetation 3 2.000E+01 @ 2.000E+01 = —— : 2 WLAM

3 H 3 3 N
Cl4 * (C-12 concentration in water {g/cm**3} ? not useéd 3 2,000E-05 ? - - 3 C12WTR
©14 * C-12 cohcentration in contaminated soil (g/g) 5 not used * 3.000E-02 3 i —— I C1LI0Y
Cla 3 Fraction of vegetation carbon from sail i not used ?* 2_000E-02 ? -——- * CSOIL
Cl4 * Fraction of wvegetation carbon from air * not used 3 9.800E-01 ° - 1 CAIR
Cl4 ? C-14 evasion layer thickness in scil (m} 3 not used * 3.000E-01 ? --- » DMC
Cl4a 3 (C-14 evasion flux rate from soil (1/sec) 4 not used 2 7.000E-07 ? - : EVSN
Cl4 * C-12 evasion flux rate from soil {1/sec) 3 not used * 2.000E-10 1 —— 1 REVSHN
Cl4 * Fraction of grain in beef cattle feed * not used 2 8.000E-01 3 - 3 AVFG4
14 ? Fraction of grain in milk cow feed ? not used * 2.000E-01 3 -—-- * AVFGE

. , , . .
STOR > Storage times of contaminated foodstuffs (days): ? : 3 :
STOR ? Fruits, non-leafy vegetables, and grain * 1.40GE+01 * 1.40CE+01 = - * STOR_T(1)
STOR * Leafy vegetables * 1.000E+00 * 1.000E+00 2 - * BTOR_T{2)
STOR 3 Milk ' 2 1.000E+00 * 1.000E+00 3 - 3 STOR T(3}
STCR 3 Meat and poultry ? 2_000E+01 * 2.000E+0C1 *? -—- > STOR_T(4)
STCR *  Fish~ 3 7.000E+00 ° 7.000Z+00 * --- * STOR T (5)
STOR °* Crustacea and mollusks @ 7.000E+00 * 7.000E+00 3 --- * STOR_T(6)
STOR * Well water > 1.000E+00 * 1.000E+00 2’ --- * BTCR_T{7}
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Site-Specific Parameter Summary {continued)

: 3 User > 3 Used by RESRAD ?  Parameter

Menu 2 Parameter H Input ? Default 3 (If different from user input) * Name

STCR *  Surface water : ’ 5 1.000E+00 * 1.000E+00 - ] » STOR_T(8)
STOR * Livestock Ffodder : 3 4.500FE+01 * 4.500E+01 ° --- ¥ STOR_T(9)
3 3 3 3 El -
R0O21 * Thickness of building foundation {(m) 3 1.016E-01 * 1.500KE-01 3 -—- i FLOORL
R021 * Bulk density of building foundation .{(g/cm*=*3) 3 2.403E+00 * 2,400E+00 * - 3 DENSFL
R021 * Total porosity of the cover material ? not used * 4.000E-Q1 ? - : TPCV
RO21 * Total porosity of the building foundation * 1.000E-01 * 1.00Q0E-01 * - 3 TPFL
R021 * Volumetric water content of the cover material * not used * 5.000E-02 ?* --- 3 PH20CV
RG21 * Volumetric water content of the foundation 3 3.000E-02 * 3_.000E-02 ? --- 3 PH20FL
RO21 * Diffusion coefficient for raden gas (m/sec): 3 ) ) )
RO21L 3 in cover material * not used 1 2.000E-0& ? --- 3 DIFCY
ROZ21 * in foundaticn material 2 3.000B-07 * 3.000E-0Q7 ? s * DIFFL
RO2L ? in contaminated zone soil * 2.000E-068 * 2.D000E-05 * - ? DIFCZ
R021 3 Radon wvertical dimension of mixing {m) * 2.000E+00 * Z.000E+00 ? -—- 3 HMIX
R021 * Average building air exchange rate {(1/hr) 3 3.000E-01 * 5.000E-01 2 -—- 3 REXC
R021 ? Height of the building (room) (m) * 2.500E+00 7 2.500E+00D ? -—— * HRM
RO21 * Building interior area factor 3 8.000E-02 3 C.000E+00 * -—- : FAI
R021 3 Building depth below ground surface (m) 3-1.000E+00 *-1.000E+00 * code computed {(time dependent) 3 DMFL
R021 * Emanating power of Rn-222 gas * 2.500E-01 ?* 2.500E-01 2 - ? EMANA (1)
R021 ’ Emanating power of Bn-220 gas * 1.500E~01 * 1.500E-01 3 —- 1 EMANA(2)
5 3 3 2 3
TITL * Number of graphical time poiﬁts 2 32 2 - 2 - :» NPTS
TITL * Maximum number of integration points for dose a 17 3 --- 3 -—- 3 LYMAX
TITL * Maximum number of integraticon points for risk 3 513 3 --- 3 ——- 3 KYMEX

Summary of Pathway Selections .

Pathway ) 3 User Selection

1 -- external gamma 3 active
2 -- inhalation (w/o radon)? . actiwve
3 -- plant ingestion 2 active
4 -- meat ingestion 3 suppressed
5 -- milk ingestion 3 suppressed
& -- aquatic foods 2 suppressed
7 -- drinking water 3 active
8 -- soil ingestion 3 active
3 -~ radon 3 active
Find peak pathway doses 2 active
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Contaminated Zone Dimepnsions

RArea:
Thickness:

Cover Depth:

2w s n g e wa

Total Mixture Sum M{t) =

Basic

580000.00 sguare meters
0.30 meters

0.00 meters

Total Dose TDOSE({t),

A

Radiation Dose Limit =

Initial Soil Cencentrations, pCi/g

B s s s s e s e s e s e m s m w
Ra-226 3.410E-01
Ra-228 Z.040E-01

mrem/yr

2.500E+01 wmrem/yr

Fracticn cof Basic Dose Limit Received at Time (t)

£ (years): 0.000E+00 1.000B+00 2.000E+00 5.000E+00 1.000E+01 2.000E+01 3.000E+01
TDOSE({L) : 6.574E+00 6.681E+00 6.675E400 6.341E+00 5.5%96E+00 4.572E+00 3.938E+00
M{t): 2.630E-01 2.672E-01 2.670E-01 2.536E-01 2.239E-01 1.829E-01 1.575E-01
Maximum TDOSE{t}: 6.690E+00 mrem/yxy at t = 1.419 fi 0.003 vears
Total Dose Contributions TDOSE({i,p,t)} for Individual Radionuclides (i)
Az mrem/yr and Fraction of Total Dose At t = 1.419E+00 years
Water Indépendent Pathways (Inhalation excludes radon)
Ground Inhalatien Radon Plant
-Radio- ARARRRAAAAAARAAA ARAARRAARRARRARE ARRAARARARARAARAR ARAARAARARAARKAAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr frackt. mrem/yr fract, mrem/yr fract.
Nuclide
ARAARAA ARARRRAAR ARAAAR AARBAAARR AARAAR JFARARRARA AAAARA FARRAAAAR ARAARR AARARAKAR RARARR
Ra-226 2.151B+00 0.3215 1.413E-04 0.0000 2.582E+G0 0.3860 5.592E-01 0.0836 O0.000E+00 0.0000
Ra-228 1.060E+00 0.1585 1.335E-0¢3 0.0002 3.974E-02 0.0059 2.716E-01 0.0406 G.QDOE%GO,U.OOOD
TEIT111 IZPITIIIT II189F {ILfI71%% TE126f IEETET407 I1Dff8f TITffefff fIfifr GTTTFfT28f $1Lfff
Total 3.211E+00 0.4800 1.476E-03 0.0002 2.622E+00 0.3920 8.308E-01 0.1242 0.000E+00 0.0C00
Total Doge Contributicns TDOSE(i,p,t) for Individual Radicnuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 1.41%E+00 years
Water Dependent Pathways
-Fish Radon Plant Meat:
Radio- ARAARRAAARAARRRE AARRAARARARRAARR AAAARARAAARARAAA ARAAARARARAAAAAR
Nuclide mrem/yr £ract. mrem/yr fract. mrem/yr fract. mrem/yr frach. mrem/yr fract.
Nuclide
RARBARR ARAAARAAR AARRAR AAAARARAR ARAAAR ARRAKAAAA ARARAR ABARAAARK AAARAA AARRRARAA ARARKA
Ra-226  G.000E+00 0.0000 0.000E+00 0.0000 O.0C00E+0C 0.0000 O,000E+00 0.0000 0._000E+00 O.0000
Ra-228 0.000E+00 0.0000 O.000E+00 ©.0000 0.C00E+00 0.0000 O©.000E+00 0.0000 0.000E+00 ¢.0000
ITEITZIT fIRE2%15F £EF3f FPITTRFTL IF8i8f ITFFfTIFT TE1TiT TTTFTFEFT TITTfT PIFITTfif fEffis
Total 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+D0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sum of all water independent and dependent pathways.

and Pathways (p)

Milk
Mk m s m g
mrem/yr fract.
AAARARRRA RAARRA
G.00CE+00 0.0000
.000E+00 0.0000
ITFIfffIf firiis
0.0G0E+C0 0.0000

Pathways (p)

mrem/yr fract.

e 5 pmmum
C.0C0E+0G 0.0000
0.000E+00 0,0080

PITTIIffs f1fiff
00 0.00

0.000E+ -0000

Soil

R .

mrem/yr fract.

-590E-02 0.0024
-206E-03 0.0012
Iffififss
2.410E-02

W

TRITLT
0.00

i
0036

All Pathways¥

s g r s oe
mrem/yr fract.
R ersamm momass
5.308E+00 0.7335
1.3B1E+00 0.2065

6.690E+00 1.0000
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Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and

Ground

[ S t

mrem/yr fract.

[P — [
2.189E+00
8.463E-01

IITLII

3.036E+00 0.4618

Total Dose Contributions TDOSE(L,p,t) for Individual Radionuclides (i) and

Water

wow e :

wmrem/yr fract.

0.000E+Q0
0.000E+00D

1ITIIX
0.0000

ITIIITITY
0.000E+00

all water

As mrem/yr and Fraction of Total Dose At t

= 0.C00E+00 vears

Water Independent Pathways (Inhalation excludes radon)

Inhalation
ApmEEEpEEBE A s
mrem/yr frackt.
Gmsamwpsn Euusa
1.294E-04 0.0000
5.043E-04 0.0001

6.337E-04 0.0001

Radon

wmrem/yr Eract.
BErssrsssx mesmsz
2.634E+00 0.4007
1.415E-02 0.0022

2.648E+00 ¢.4029

Plant

- o u

mrem/yr fract.

fnmaszs wmmmn
5.402E-01 0.0822
3.271E-01 0.0458

8.673E-01 0.1319

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

Radon R

P e

mrem/yr fract.

C¢.000E+00 G.0000
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000
0.000E+0C 0.0000

R S
0.0C0E+00 0.0000

independent dnd dependent pathways.

Plant

P T

mrem/yr fract.

s mssmgan s ss s
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 0.0000

Meat
brm e omo mmoae e o mowomomow b

mrem/yr fract.

Mo ma s o
0.00GE+0Q0
0.000E+00 0.0000

IIITIIIIIT

IIIIII

0.000E+00 0.0000

= 0.000E+00 years

Meat
AAARANAMADAAAARR
mrem/yr fract.
ARRARAARA ARRARR
C.000E+00 0.0000
0.000E+00 0.000C
ITTIITITT fTT16E
0.000E+50 0.0000

Pathways [p}

fract.

0.00CE+C0 0.0000

0 .0Q0E+00

TIfIFITiT
0.000E+00 0. 0

Pathwaysz (p)

Milk
o m s s no
mrem/yr fract.
M Emwm e mwusus
0.000E+00 0.00C0

0.000E+00 ©0.0000

ITITFL1TT 13158
0.000E+00 0.0000

mrem/yr fract.
FARAAAAAA AAARAA
1.3298-02 0.0020
8.23%E-03 0.0013
ILITETTTT IITi41
2.153E-02 0.0033

All Pathways*

mrem/yr Eract.
e E e Es RAAARA
5.377E+00 (§.8180
1.196E+00 0.1820

ITII27771 FLTIff
6_574E+00 1.0000
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Total Dose Contributicnz TDOSE(i,p,t) for Individual Radionuclides {i) and Pathways (p)

Ground

wmmmway gy -

mrem/yr fract.

AAAARAAAA ARARAA
2.162E+00
1.021E+00

IITIIITIT

IITIIY

3.184E+00 0-4763

As mrem/yr and Fraction of Total Dose At ¢

= 1.000E+00 vears

Water Independent Pathways (Inhalation excludes radon)

Inhalation

s g

mrem/yr fract.

1.379E-04
1.157E-03

IIIIIT

1.235E-03 0.0002

2.598E+00 0.3888
3.424E-02 0.0051

2.632E+00 0.39%3%

Total Dose Contributions TDOSE(L,p,t)

Water

[ -

mrem/yr fract.

e s mn
0.000E+GO

G.000E+00

IIIXIT

0.00CE+Q0 0.0000

all water

Plant

wmmmnnny R
fract.

mrem/yr
5.540E-01 0.0829
2.871E-01 06.0430

8.410RE-01 0.1259

for Individual Radionuclides (i) and

2As mrem/yr and Fraction of Total Dose At t

Fish

. NP .

mrem/yr fract.

pmmsmmrme mmumaw
0.000E+00 0.0000

0.000E+00 0.0000

0.000E+00 ©.0000

Water Dependent Pathways

‘Radon

B B N g s s s

mrem/yr fract.
EHESE s mmssas
0.000E+00 0.0000
0.000E+00 0.0000

C.CO00E+CD 0.0000

independent and dependent pathways.

mrem/yr fract.

0.000E+00 0.0000
0.0000
IfITif

0.0000

¢.000E+00

IIIITIIII
0.000E+00

mrem/yr fract.
emsnEEsam Ewmema
‘0. 000E+00
0.000E+00

0.000E+C0

= 1.000E+00 years

Meat

mrem/yr fract.

B mmsaum mamowo
0.000E+00 0.0000

0.000E+00

£.0000
1t1iit

0.000E+00 0.0000

Mi 1k

« s u

mrem/yr

fract.

0.0008+00
0. 000E+00

IITIIT

0.000E+00 0.000C0

Pathways (p}

mrem/vr fract,
fhsapemmx mEaoax
0.000E+00 0.0000
0.000E+00 0.0000

Secil
e s w s ras
mrem/yr fract.
f ek n we e
1.515E-02 0.0023

8.292E-03 0.4012

2.344E-02 0.0¢35

All Pathwaysx
M R e e o
mrem/yr fract.
5.328E+00 0.7376
1.352E+00

&.681E+00




RESRAD,
Summary

File

Radio-
Nuclide
ww s
Ra-226
Ra-228

ITIFIII
Total

Radio-

Nuclicde

Version 6.4

Joliet City

T« Limit =

180 days

11/11/2009

10:46 . Page 12

H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

Ground
emEEEEEEEEEEEEEs
tfract -

s o

mrem/yx

P
2.135B+00 0.3199

1.089E+00

ITIIIITIT

IIIIII

3.225E+00 0.4831

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides (i} and

Water

R o m e

mrem/vr fract.

o

Ra-226
Ra-228

Total

*Sum of

_0.000E+00
0.000E+G0 0.

¢.C00E+CD

all water

As mrem/yr and Fraction of Totzl Dose Al t

= 2.000E+00 years

Water Independent Pathways {Inhalation excludes radon)

Inhalation
e isssrmrmrssEiss
mrem/yxr Efract.
T,
1.45BE-04 0.0000
1.511E-03 0.0002

ILIIIIIII IIIIIX
1.657E-03 0.0002

Radon

s s parw e
mrem/yxr fract.
2.561E+00 0.3837
4.521E-02 0.0068

2.606E+00 0.3905

Plant
emsmmmEsmEesEE
mrem/yr Eract.
By m s mamana
5.662E-01 0.0848
2.515E-01 0.0377

TEITITTIEL ITIIIL
8.176E-01 0.1225"

Ag mrem/yr and Fraction of Total Dose AL t

mrem/yr fract.

. ,
0.000E+00

.
¢.gooce
0.0000

IIIIIX

0.0008+00

IFIIIIIIL

G.000E+00 0.0Q00

Water Dependent Pathways

Radon
m e sy
mrem/yr fract.
ssssrsars maaums
0.000E+00 0.0000
U‘OQOE+DO 0.0000

9.000E+C0 0.0000

independent and dependent pathways.

Plant

fract.

mrem/yr

0.0000
0.0000
IIffft
0.0000

0.000E+00
0.000E+00

LIFIIIITI
C.000E+00

Meat

PP a

mrem/yr fract.

e mmmmma mwmoan =
¢.000E+0Q0 0.0000
0.000E+00

IITIIX

0.000E+00 D.0000

= 2.000E+00 years

Meat
AAAAAARRRADANARA
mrem/yr fract.
0.000E+00 0.0000
0.000E+00 0.0000
”””” it
0.000E+00 ©.0060

Pathways (p}

Milk
s sEEEEEEEERES S
mrem/yr fract.
AR AERENN s
0.000E+GC 0.0000
0.000E+00 0.0000

IIFTTIITET Iifffs
0.000E+00 0.0000

Pathways (p)

mrem/yr ELract.
B ma s
0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 Q.

Soil

mrem/yr fract.
feesbaman W .
1.691E-02
8.012E-03 0.6
TITIT3157 fiffift
2.492E-02 0.0037

All Pathways~*

R R s m e s
mrem/yr fract,

Haxas macama
5.2BCE+00 0.7909
1.396E+00 §.2051

If71F171% Trifssf
6.675E+00 1.0000
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Summary Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JCLIET.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At b = 5.000E+00 years
Water Independent Pathways (Inhalation excludes radon}

Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAARARARAAARAAA AAARARARARAARAAR ARAARRABRARRAAAAR ARRAARRAAAARRRAA AARRARRRAARARRAR AARRAARAARAASARR AAAAARRARARRERAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-226 2.057E+00 0.3244 1.67QE-04 0.0000 2.455E+00 (.,3872 5.966E-01 0.0941 0.C00E+0C 0.0000 0.000E+00 0.0000 2.161E-02 0.0034
Ra-228 9,B837E-01 0.1552 1.661E-03 ©.0003 5.01CE-02 €.0075 1.684E-01 0.0266 0.00Q0E+00 ©.0000 0©.CO00E+GO 0.0000 6.356E-03 0.0010
TIf2P37 IITEIFLEY ITIIEY IITTINIIT IIT88% TIEF1791F IFE08f FIFTIT89F fI299f71 £T3T311%T ff7i7% SF1Tf1%1 TP IT7TITEf $19i%f
Total 3;D4DE+OG G.4795 1.828E-03 0.0003 2.505E+00 0.3%51 7.651E-01 0.1207 0.000E+Q0 0.0800 0.000E+00 0.0000 2.797E-02 0.0044

Total Dose Contributions TDOSE(i,p,t) for Individual Redionuclides (i) and Pathways (p)
As wmrem/yr and Fraction of Total Dose At t = 5.000E+00 years
Water Dependent Pathways

Yater Fish Radon Plant Meat Milk All Pathways*
Radio- AMAAAI'&RAAAAAAAE BAARAAAARAARARRA AAARAARARARRAAAR ARAARAARARARARAA AARARRRAARAAAAAA AAAAARAAARAAAMAR ARAARAAAARARARAR
Nuclide mrem/yr fract. mrem/yr ' fract. mrem/yr Ffract. mrewm/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract.
Ra-226 0.000E+00 {.0000 0.000E+00 0.0000 0.0C00E+00 0.0000 O0.00CE+00 0.00060 0.000E+00 0.00G0 0.000E+00 0.0000 5.130E+00 0.8091
Ra-228 0.000E+00 0.0000 0Q.000E+0C 0.0000 C©.00DE+00 0.0000 O0.0C0E+00 0.0000 D0.000E+00 0.00C0 OC.000E+00 0.0000 1.210E+00 0.1%09
TETT19T TEFI4F000 117917 {Ifffffff 2£ffff SfIELffff PE238f SETTTTT9T fEffff PIE1FTf1 PITTFf ITETIT28f TTFPET f1EE1%%L irriii
Total 0.000E+C0 0.0000 O.000E+00 0.0000 0.000E+0C 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000H+00 0.0000 &.3418B+00 1.0000
*Sum of all water independent and dependent pathways.-
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180 days
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H:\HOME\ 400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

14

Tetal Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)

Summary Joliet City
File

Ground
radio- ARARARARAARAARAA
Nuclide mrem/yxr £fract.

AARRAAA ARARAAAAA ARRAAR

Ra-226 1.932E+00 0.3452

Ra-228 5.85BE-01 0.1465

TIIITIX IIXIIIIIY IIIIII

Total Dose Contributicns TDOSE(i,p,t) for Individual Radicnuclides
= 1.000E+01 years

Total 2.528E+00 0.4516
Water
Radic- AAAAAARAAARAARAZ

Nuclide mrem/yr fract.

pERE Sy pu daw o w dmwan

Ra-226 0.000E+00 0.0000
Ra-228 0.000E+00 0.0000
fi1114f $1311504% TIE11T
Total — 0.000E+00 0.0000

*Sum of all water

As mrem/yr and Fraction of Total Dose At t

= 1.Q00E+01 years

‘Water Independent Pathways ({(Inhalation excludes radon)

Inhalation
e EsmanEmaEus s
mrem/yr fract.
1.943E-04

1.086E-03

1.280E-03 €.

Radon
mrem/yr fract.
sarrsess mEm—sx
2.288E+00 0.4088
3.285E-02 0.0059

IIIITiTXI IXIIIX
2.321E+00 0.4146

Plant
mrem/yr fract.
cpppwmmu masmpa
9BE-01 0.1125%
83E-02 0.0153

As wmrem/yr and Fraction of Total Dose At t

mrem/yr fract.

0.000E+0C
0.000E+00

¢.0000
0.0000

IITIII
0.0000

ITITITITIT
0.000E+00C

Watéer Dependent Patﬁways

Radon
mrem/yr fract.
ks sm o wa g
0.C00E+00 0.0000
0.000E+00

ITITEIIIT
0.000E+00

IIIIZII
0.0000

independent and dependent pathways.

Plant

o= m s s

mrem/yr fract.

B ma mmawaa
0.0000
0.0000

IIIIII
G.0000

0.000E+00
0.000E+00
ITIIiT1is

I
0.000E+CO

Meat

REARRARRAARAAARA
mrem/yr fract.
irsrshs fxmas
0.000E+00 0.0000

0.0000

¢.J00E+C0

0.000E+00 0.0000

(i) and

Meat

.

mren/yr
fnssmaams waeroc

tract.

0. 000E+00 0,0000

0.0G0E+00 0.0Q00

0.000E+00 0.0000

Milk

g m o w s m s

mrem/yr fract.

M uaM N s mamae e
0.000E+00 0.0000

0. 00CQE+0Q0 ©.0000

0.Q00E+0¢ 0.0000

Pathways (p)

Milk

M

wrem/yr fract.

T,
0.000E+Q0 0.0000

0.000E+00 0.0000

C.000E+00 0.00600

fract.

mrem/yr
S srasmasr mamess
2.782E-02 0.0050

3.624E-03 0.0006

3.144E-02 0.0056

All Pathways*
AAAAAAAMARARARAL
mren/yr fract.
4.877E+00 0.8715
7.192E-01 0.1285
PITIIFILT fiffif
5.596E+00 1.0000
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Summary Joliet City
File H:\HOME\400001 EBEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total,Dose Contributions TDOSE(i,p,t) for Individual Radiocnuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 2.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalaticn Raden Plant Meat

Radio- AARARKARRAARAAAA AARNAARRAAARRAAR ARAAAARARAARAARR ARARRMAAARRARAAR ARARBARAAARARARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr Lract. mrem/yr fract. mrem/yr fract.
ARARAAA ARRARARAAA ARRAAR ARAAAAARR ARARAR ARAAAAAKE ARAAAR AARRRREAA ARAARR AAARAARAA ARARAA
Ra-226 1.703E+00 0.3726 2.258E-04 0.0000 1.985E+00 0.4341 6.474E-01 ©.1416 0.000E+00 0.00600
Ra-228 1.678E-01 0.0367 3.146E-04 0.0001 ©9.525E-03 0.0021 2.212E-02 0.004B 0.000E+00 ©0.0000
TITITET ITTLIIEIL PITISTI  TITILIEIT PITFIT TIFI877177 fIFffif IffTTfsss fTfff fTEFTF187 IFTIfF
Total 1.871E+00 0.4093 S.404E-04 0.0001 1.994E+00 0.4362 6.695E*Q1 0.1464 D.DOOE}DD 0.000C

Total Dose Contributions TDOSE(i,p,t) for Individual Radicnuclides {i) and

Ag wrem/yr and Fraction of Total Dose At t = 2.000E+01 years
Water Dependent Pathways
Water Fish Radon Flant Meat

radio- AARAARRAAAAARAAR ARAAAARRAARARAAR - AAARRAARARRARARR RAARRARARAASARAA AAARAZARAAAAARAA
Nuclide wmrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mreﬁ/yr fract.
AAARRAR ARARARAAA ARARAR ARARAARAAR RAAARR AARKAARAR AAARAA ARRAARARAA AARRAR ARAARARAA ABAARA
Ra;226 0.000E+00 0.0000 0.000E+00 0.0000 0._000E+00 0.0000 0.000E+00 4.0G000 0.000E+00 0.0000
Ra-228 0.000E+0C 0.0000 0.0C0E+Q0 0.0000 O0.000E+00 0.0000. 0.000E+00 0.0000 O0.QG0E+0C 0.0000
TI13f1F IIIFIE7IT 19717 ITTLEff1€ f3ffff TITT7710f f118ff Srefffeif fTiiff $i1177Lff I17iif
Total 0.000E+00 0.0000 0O.000E+00 C.0000 O.000E+00 0.0000 0.0C0E+00 0.0000 0.500DE+00 0.0000

*Sum of all water independent and dépendent pathways.

Pathways {p)

wrem/yr fract.

RARRSR .

¢.000E+00 0.90000
0.000E+00 ©,0000

0.000E+0Q 0.0000 |

Pathways (p}

Milk

eam = )

nren/yr fract.

S m o wa o
0.000E+00 0.0000

0.0000

0.000E+00

fiftiriis
0

0.000E+0C 0.0000

Soil

3.546E-02 0.0078
1.003E-03 0.0002
ITIIfTifss f1ifif
3.646E-02 0.0080

211 Pathways*
L

mrem/yr fract.

EEs o cmacon
4.371E+00
2.007E-01

4.572E+00
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Summary : Jeliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD

Total Dose Ceomtributions TDOSE(i,p,t) for Individual Radicnuclides (i} and

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat

Radio- AARARAAARARRARAA AARARRRAARAARAARR ARKRARARARRRARRA AAAARARAKAREARRA AARRRAARARAAARAR
Nuclide wrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Ra-226 1.501E+00 0.3813 2.362E-04 0.0001 1.720E+00 0.4365 6.238E-01 0.1584 0.000E+00 ©.0000
Ra-228 4.471E-02 0.0114 B8.446E-05 0.0080 2.557E-03 0.0006 5.685E-03 0.0014 0.000E+00 0.000D
TEFIE1T EFETT1997 198087 $EERR4117 TE881f TITTi%ffF fEffff IEPRfffff fFffff ITITf§Eff Fifiif
Total 1.546E+00 0.3926 3.206E-04 0.0001 1.723E+00 0.4375 6.295E-01 0.1599 0.000E+0C 0.0000

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat

Radio- AABRAAAARASARAARE RARRARAAARARARAR ARRAARARAARAARAA ARAKRAARARRRARAA ARARRRAAARRARRAA
Nuclide mrem/yr E£ract. mrem/yr fEract. mrem/yr fract. mrem/yr fract. mrem/yr Eract.
EARRARA ARARRRAAR AARRAR ARARRARRA ARAARA AAAARARAR REARRRA JARRAARAR AARARR ARAAAARAA ARAARR
Ra-226 0.000E+00 0.0000 O.COO0E+00 0.0000 0.0UDE+00 0.0000 O.000E+00 0.0000 0.000E+8C 0.0000
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+Q00 0.0000
5 1 00 O e 0 0 0 0 A 1 O o 4 O 9
Total G.000E+00 0.0000 0.060E+00 0.0000 0.C00E+L0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Qum of all water independent and dependent pathways.

Pathways (p}

Milk

mrem/yr fract.
PR REREHEe sremxs
0. 000E+00 0.0000
0. 000E+00

ITITIITIIT
¢.000E+00

Pathways {p)

Milk

mrem/yr fract.

pm s mn e
3.870E-02 0.0098
2.682E-04 0.0001

ITEIIETTT fffiisf
3.897E-02 0.0099

All Pathways®*

mrem/yr fract,

3.8B4E+00 0.5865
5.330E-02 0.0135
I[IIIIILfL 12131
3.93BE+00 1.0000
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Summary Joliet City
File H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JOLIET.RAD
Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Thread DSR{j.t} At Time in Years (mrem/yr)/{(pCi/g}

(i) {3} Fraction 0.000E+00 1.000E+00 2.000E+00 5.000E+00 1.000E+01 2.000E+01 3. 000E+01
Ra-2264D Ra-226+D 1.000E+00 2.573E+01 1.552E+01 1.531E+01 1.470E+01 1.373E+01 1.197E+01 1.044E+01
Ra-226+D Ph-210+D 1.000E+00 4.182E-02 1.117E-01 1.766E-01 3.495E-01 5.744E-01 §.444E-01 9.5331E-01
Ra-226+D ansr {5} 1.577E+01 1.563E+01 1.548E+01 1.504E+01 1.430E+0Ll 1.282E+01 1.139E+01
Ra-2284D Ra-228+D 1.000E+00 4.8B7E+00 4.276E+00 3.741E+00 2.506E+00 1.285E+0Q 3,377E-01 8.872E-02
Ra-228+D Th-228+D 1.000E+00 $.777E-Q1 2.352E+00 3.100E+00 3.427E+00 2.241E+00 6.463E-01 1.726E-01
Ra-228+D 4DSR (3} 5.864E+00 6.62BE+00 6.841E+00 5.933E+00 3.526B+00 9.841E-D1 2.613E-01
TITTITTIILT ITITTIT83F IILIT88F IEFITTRLIT PITTTTRIL SITT1188F FTTRFF187 fRTETLI7T TTLITI007 fffffffis

The DSR includes contributions from associated (half-life & 180 days) daughters.

Single Radionuclide Soil Guidelines G{i,t} in pCifg

Basic Radiation Dose Limit = 2.500E+0l mrem/yr

Nuclide
(i) t= 0.000E+00 1.000E+00 2.000E+00 5_0G0E+00 1.000E+01 2.000E+01 3.000E+01L
Ra-226 1.585E+00 1.600E+Q0 1.615E+00 1.662E+00 1.748E+00 1.950E+00 2.195E+00
Ra-228 4.283E+00 3.772E+00 3.655E+00 4 .214E+00 7.091E+00 2,540E+01 9.568E+01
1111171 Iffffisisi TIfIifiss IIfffiiss ITfrficis Ifffififs If1fTii1t IfffEiies
Summed Dose/Source Ratios DSR{i,t) in (mrem/yr)/(pCi/g}
and Single Radionuclide Scil Guidelines G{i,t) im pCi/g
at tmin = time of minimum single radionuclide scil guideline
and at tmax = time of maximum total dose = . 1.419% fi 0.003 years
Nuclide Initial tmin DSR{i,tmin) G(i,tmin}) DSR{i,tmax) G (i, tmax)
{1} (FCi/g) {years) IpCi/fg}
AAPADRRRAR
Ra-226 3.410E-01 0.000E+00 1.577E+01 1.585E+00 1.557E+01 1.606E+00
Ra-228 ‘2.040E701 2.039 11 0.004 6.841E+00 3.654E+00 6.770E+00 3.693E+00




e n e b

Fb-210 - Ra-226

ITITITE Iifiife fiiffiii

Nuclide Parent
(1} t= 0.00CE+00 1.000E+00 2.000E+00 5.000E+00 1.000E+01

o npREIEN EIAREENEIA HENSirrrs ERnsESEEs nEmEmasca
3.410E-01 3.369E-01 3.328E-01 3.208E-01 3.01%E-01

Mmn s meesemn manmpmewnm

IPIELIT 11141 fEffiffis

RESCALC.EXE execution time =

RESRAD, Version 6.4 T« Limit = 180 days 11/11/2009 10:46 Page 18
Summary Joliet City
: H:\HOME\400001 HEALTH PHYSICS\JOLIET\RESRAD\JCLIET.RAD
Individual Nuclide Dose Summed Gver All Pathways
Parent Nuclide and Branch Fraction Indicated
Nuclide Parent THE {i} DOSE(j, ), mrem/yr
{i} t= 0.000E+Q00 1.000E+00 2.Q00E+00 5.000E+00 1.000E+01 2.000E+01 3.000E+01

Ra-226 1.000E+00 5.363E+00 5.291E+00 5.220B+00 5.011E+00 4.881E+00
1.000E+00 1.426E-02 3.808E-02 6£.021E-02 1.192E-01 1,959E-01
Ra-228 1.000E+00

Ra-228 1.0C0E+00

THF (i} is the thread fraction of the parent nuclide.

Individual Nuclide Soil Coacentration
Parent Nuclide and Branch Fraction Indicated

THF {i} S(j.t}, pci/g

Ra-226 1.000E+00
Ra-226 1.000E+00
Ra-228 1.000E+00

Ra-228 1.000E+00

THF (i} is the thread fraction of the parent nuclide.

172.59 seconds

st e U,

9.969E-01 8.722E-01 7.632E-01 5.112E-01 2.621E-01

1.994E-01 4.798E-01 6.223E-01 6.991B-01 4.571E-01

TITITIERE ITITTTRIT TITFIT41% fITITIFTY TIFFif11

0.0Q00E+00 1.033E-02 2.014E-02 4.663E-02 B.217E-02
2.040E-01 1.7B7E-01 1.566E-01 1.053E-01 5.433E-02

0.000E+00 5.785E-02 9.094E-02 1.133E-01 7.700E-02

P -
4.083E+00 3.559E+00

2.87%E-01 3.251E-01

6.830E-02 1.810E-02

1.319E-01 3.520E-02

2.000E+01 3.000E+01
BAAARRAAR AAARAARAR
2.672E-01 2.365E-01

1.282E-01 1.509E-01

1.447E-02 3.853E-03

2.256E~02 6.063E-03




